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Telephone Oftentimes a writer, aneditor, ginners in the industry, or who have been strug- 
Studies for or an instructor, errs in taking gling along with insufficient knowledge, this 
Beginners for granted the fact that his course will be ideal. It starts at the very begin- 


reader or student has a basic 
knowledge of the subject on which he writes or 
speaks. Because he himself is full of his subject, 
he assumes that the fellow for whom he writes 
or speaks, is equally as familiar with the rules, 
terms, and laws which form the background for it. 


And therein lies the flaw of a great many tech- 
nical books and articles written today. The ex- 
pert finds it difficult to discuss his subject from 
the vantage point of the beginner. Although he 
may attempt to do this, he usually will find him- 
self soaring far beyond the understanding of the 
majority of his readers. 

There is probably no business today more com- 
plicated than the telephone industry. Many 
achieve positions of prominence with only a mere 
smattering of a real knowledge of the telephone. 
Others continue to plod on in the one groove of 
the business which they have thoroughly learned, 
scarcely realizing the great opportunities await- 
ing them, which only require knowledge. In either 
instance, it is logical to prophesy that they would 
advance more rapidly if they had a thorough un- 
derstanding of this industry of which they are a 
part. 

Last month TELEPHONE ENGINEER published the 
first chapter of a course in Practical Technical 
Instruction in Engineering and Telephone Man- 
agement. We hoped it might answer the need of 
any telephone man who felt a lack of sufficient 
technical training. We have already received sev- 
eral letters commending us on it. And we have 
also heard from several telephone men courageous 
enough to tell us that we had repeated the mistake 
of other writers and editors—we had aimed too 
high. We were writing over the heads of some of 
our subscribers. 

And so, with the April issue, we shall start the 
first of a series of lessons in an Elementary Course 
in Telephone Practice. For those who are be- 
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ning, taking up electricity, and its application to 
the telephone. The “ohm” will be defined, as well 
as the “volt,” the “circuit,” and various other terms 
which are used every day by telephone men and of 
which a complete understanding is essential. It 
will thoroughly discuss and explain the operation 
of a switchboard as well as outside telephone in- 
strument operation. 


The entire course is clearly and interestingly 
written, and easy to follow. Even the telephone 
man who has progressed beyond the elementary 
stage, may find it advantageous to refresh his mem- 
ory by reading the series of articles, which will 
form the complete course. And the beginner in 
the telephone industry, who will read and study 
each of the articles carefully and earnestly, will 
have a background on the complicated subject of 
the telephone for which he always will be grateful. 

Watch for the first study of the Elementary 
Course in Telephone Practice which will appear 
in the April issue of TELEPHONE ENGINEER, 

And we suggest that beginners, who start their 
training with the elementary course, save the 
copies of TELEPHONE ENGINEER beginning with the 
February issue, so that they can continue with our 
Engineering and Management Course, after fin- 
ishing the Elementary Course in Telephone Prac- 





tice. 

Appeal of The day is past and gone for- 
Plant Schools ¢vet when any business, espe- 
and cially one with a technical back- 
Conferences ground, can progress without 


constant recourse to better un- 

derstanding and improved means of efficiency. 
The industrial army must be as constantly and 
as accurately schooled as are the fighting forces 
during a war, if a condition which can overcome 
opposition is to be maintained. Fighting forces 
are in training every day that they are not engaged 
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in actual combat. Fighting efficiency has been a 


large factor in the winning of every war. 


Likewise those engaged in telephone industry 
must keep constantly training to meet the new 
conditions confronting them from month to month 


and year to year. 


This is true not only of the technical or mechan- 
ical side of the business but in regard to operating 
and financial conditions as well. No business can 


stand still. If it does not progress, it will regress. 


The opportunities for study and training are 
many for those who are sufficiently alert and far- 
sighted to take advantage of them. In every state 
or section of the country there are telephone edu- 
cational possibilities near at hand. Purdue Uni- 
versity, Boston Tech, and many other educational 
institutions with electrical engineering, scientific, 
and business training courses, hold plant schools 
and conferences once or twice a year. If not en- 
tirely free these are nominally priced. In addition 
nearly every state has state and district telephone 
organizations which hold annual schools of in- 
struction lasting from two to four days. At these 
schools leaders in the various branches of teleph- 
ony discuss important problems and round table 


discussions are open to all those present. 


It is also well for those constantly eager to 
learn, to keep in daily touch with business and 
trade publications, telephone literature, govern- 
ment and state industrial bureau reports, and to 
watch and engage in conversation with those in 
other lines of telephone activity about them. No 
matter how high his position, no man can lose by 
knowing more about the various phases of his 





responsibility. 

Utilities Wherever the financial depres- 
Meet the sion has affected a given locality, 
Depression the public utilities have suffered 


along with other business activi- 
ties in a shrinkage of revenues. 


This is especially true in industrial centers 
where the unemployed have been obliged to cur- 
tail telephone expenses, and where the employers, 
because of a slump in sales, have had a sub-normal 
use for long distance services. 

In the telephone business, such a lapse in patron- 
age is most damaging. Trained workers cannot 


be reduced since there are still sufficient demands 


upon the service to require that the telephone 
plant operate with its accustomed efficiency. Con- 
sequently the plant up-keep is as expensive dur- 
ing a lapse of patronage as it is at peak activity. 
The public does not understand this, and not 


only expects regular service on less expense, but 
sometimes demands that rates be reduced to con- 
form with reduced incomes. That is where the 
telephone industry is “in the grind.” 

However discouraging this may be, the old 
adage still stands that “where there is a will there 
is a way.” The telephone business, under unusual 
tension because of suspended patronage, must 
energize every possibility to its fullest. How to 


do this, is the problem of the hour. 


Heretofore we, as an industry, have not given 
much attention to building patronage, since our 
efforts have been spent in furnishing adequate 


facilities for the business which pressed upon us. 


However, we must rise to the emergency and 
meet it with temporary expedients which may 
stem the tide until conditions become normal once 
more. Just what resources will be applied to the 
existing conditions can best be determined locally. 
The problems of handling telephone depression 
vary in different localities because of differences 
in local conditions. 

In some states the associations have asked the 
commissions for suspension or reduction of ser- 
vice connection and moving charges, in order to 
secure new subscribers who would make up in 
part for those lost. In other parts of the country 
individual telephone companies have assumed a con- 
ciliatory attitude toward the hard times opposition 
by asking commissions for such concessions in fees 
and charges, or rules and regulations, as they 
deem prudent, in order to stimulate business. 
Others are increasing advertising and personal 


solicitation work. 


In any event, the telephone industry must carry 
on. If we cannot grow we must resort to ways 
aud means of preserving that which we have with- 
out jeopardizing the future basis of profitable op- 
eration. In other words, we may surrender some 
revenues in this general suspense of business ac- 
tivity for an appearance of fairness, but we should 
not go so far as to undermine our stable business 
structure so that it cannot be rebuilt, in more pros- 


perous times. 
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~ Our Engineering and Management Course 


The Theory and Circuit Arrangement of Magneto Switchboards Is the Subject of This 
Article, the Second Chapter in a Course of Technical Instruction Prepared for Telephone 
Engineer by B. C. Burden, Transmission Engineer, Lincoln Telephone and Telegraph Company 



































































General erator next places the calling plug of It will be noted that both sides of the 
This article, which is the second of the ord pair in the line jack of th drop are disconnected from the line by 
series dealing with the theory and opera calle I and rings the party by the insertion of a plug 
tion of telephone exchanges, discusses the pulling back on the ringing key Ring Some drops are arranged to removi 
theory and circuit arrangement tf mag ing current is obtained either by means nly one side of the drop winding from 
neto switchboards of the hand generator which is operated the line, as shown in Figure 3. For rural 
The simplicity of the magneto switch during the period the ringing key is op drops it is generally considered satisfac 
board would indicate that every telephone’ erated, or by means of a power gen tory to disconnect only one side of the 
man connected with plant maintenat erator drop, but for toll lines 1t 1s customary to 
should be perfectly familiar with the cit \fter ringing the operator restores th use drops which disconnect both sides 
cuit features f the various types of ringing and listening key to its nor It is necessary to disconnect the drop 
magneto boards in use operated position and the connection is from the line in order to reduce the 
In spite of the relatively simple chat established. When the connected parties bridged transmission loss which it would 
acter of magneto switchboards there are have completed their conversation they otherwise cause to conversation between 
many telephone maintenance men wl ire supposed to hang up and signal th lines This loss would amount to ap 
handicap themselves and their efforts by perator that the cords are to be take proximately 0.5 to 1.0 db The trans 
lack of a thorough understanding of the down. The signal is received on the tw mission impairment effect to conversa 
| theory and basic differences between dif disconnect signals which are associated tions on the same line may be considered 
ferent tvpes of magneto cord circuits with the calling and answering cords. negligible, as the subscribers are usually 
; — The night alar s used to sig t] cate t so st i. > dro} 
Elements of a Magneto Switchboard he night alarm is used to signal cated at some distance from the drop, 
4 magneto switchboard circuit should operator when a call is received whet and being close together they are but 
i be considered as composed of the follow the operator is away from the switch little effected by a bridged loss at th 
1 boar ntral ; 
ng basic elements. oard ct al OMNCce 
1 The subscriber’s line drops and I.et us next consider the circuit of each All present-day and most of the older 
1 ; 1 + } ha« > its > > ; » sch: o >. 
jacks lividual to each line) of the five basic elements. type drops are of the “mechanically re 
2. Cord circuits (common to all sub The Subscriber’s Line Drop and Jack storing typ This type of drop is 
scribers’ lines ) Figure 2 shows the basic circuit from arranged so that the drop shutter is 
3. The operator’s telephone circuit drop to subscriber of the typical magneto restored to the non-operated position by 
{ (common to all subscribers’ lines) ine drop and jack the insertion of a switchboard plug. Fig 
4. Night alarm circuit (common t 
; 7 - 
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ure 4 illustrates how this is accomplishea 
in one type of drop. The 
the plug throws the tip spring up against 
the restoring spring thus 
shutter. 

Drops and jacks are usually combined 


insertion of 


as one unit, although on some of the 
earlier boards separate units were used. 

One of the features of drop design that 
bothered the early designers of telephone 
equipment was the problem of crosstalk 
drops in the switch- 


between adjacent 


board. 





a ee 2 = 


Fig. 2—Basic circuit of magneto line drop 
and jack 


resulted in where 


through the 


Crosstalking cases 


calls not passing switch- 
board, hence the drops were not discon 
nected, were taking place on lines having 
drops located adjacent to each other in 
This crosstalk 


caused by the varying electro-magnetic 


the switchboard. was 
field surrounding the drop coil inducing 
current in nearby drops by transformer 
action. 

This crosstalking tendency was elimi- 
nated by surrounding the drop coil with 
a tubular soft 
Figure 5. This iron shell offers a better 
path for magnetic lines to return to the 


iron shell as shown in 


{gm f—-- (gm [—:- Vig l-—=== 
pee —~es~ f Ee =~ f} 
, a a Pe. J 


Fig. 3—Various line drop arrangement 


opposite pole, hence there are few if any 
magnetic lines in the outside of 
the drop. 

Drops are generally wound to have a 
resistance of 500 ohms, although drops 
used on toll circuits are often 
1,000 ohms. 

Magneto Board Cord Circuits 


\ good understanding of the cord cir- 


space 


wound to 


cuit is essential to anyone concerned 


with magneto switchboard maintenance 


switchboard 


ct rd 


as the major portion of 


faults are usually found in_ the 


circuit. 








kig. 4 


Typical modern magneti 


drop 


[There are three fundamental types of 
magneto cord circuits, which are 

1. The simple cord circuit. 

2. The condenser type cord circuit. 

3. The repeating coil cord circuit 

Simple Cord Circuit 

The schematic of the simple cord cir- 
Figure 6. It 


shown in will be 


this 


cuit 1s 


noted that circuit connects the tip 


closing the 


TELEPHONE ENGINEER 


and ring of calling and answering plugs 
directly together and has the supervisory 
drop bridged across tip and ring. 

It will be noted that keys are provided 
the headset 
across the cord and which permit ringing 


on either the calling or answering cord. 


which connect operator's 


Such a circuit is ideal from stand 


point of transmission as no « ipment 


which would introduce a loss 1s con- 


nected in series with the line. iowever, 


there are several disadvantages which 


offset this one advantage. 

The principal disadvantage being that 
after a connection is established, ringing 
on one line, either for the purpose of 
ringing off or for recalling the operator, 
will be carried through to the line con- 
nected to the same cord circuit, and thus 
give a false signal. 
the simple 


Another disadvantage of 



































Fig. 5—Tubular iron shell to reduce 
crosstalk 


that it connects 
subscribers’ 
result 


upset 


cord circuit is the fact 


the 
lines directly 


calling and answering 


together, and as a 


an unbalanced line will therefore 
a balanced line, resulting in severe noise 
or crosstalk under some conditions. 


This effect is particularly bad in cases 


where metallic and grounded lines are 
connected together. 
Because of these disadvantages the 


simple cord circuit is not recommended. 
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Fig. 6—Simple cord circuit (magneto) 


Condenser Type Cord Circuit 
The 
shown in 
This 


cord 


condenser type cord circuit is 


Figure 7. 
from the simple 


circuit differs 


circuit described above principally 
“ring 
This 


is accomplished by placing a condenser in 


in the method of eliminating the 
through” disadvantages mentioned. 


series with each side of the tip and ring 


conductors as shown. The capacity of 


the two condensers is of such value as to 


offer a relatively high resistance to low 


frequency ringing currents, but a much 


smaller resistance to the higher fre- 
quency voice currents. 
A ringing current coming in, for ex- 


ample, on the answering cord operates 
its own supervisory drop, but is too weak 
after passing through the two series con- 
densers to operate the supervisory drop 
connected to the calling cord or to ring 
any of the bells of the line that may be 
connected to this cord. 
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It is apparent that the condenser type 
not 
between 


cord circuit only prevents false 


signalling two connected lines 


but it also permits the use of separate 
supervisory drops on the answering and 
calling cords 

The ringing and listening keys operate 
in the same manner with the condenser 
with the simple cord 


cord circuit as 


circuit. 








Fig. 7—Condenser type cord circuit 
(magneto ) 
The condenser type cord set has the 


same disadvantage as the simple cord 
circuit as to permitting an unbalance on 
one line to effect a connected line which 
in itself may be balanced. 

The transmission loss in the condenser 
type circuit is somewhat greater than 
that of the simple circuit, but is not sufh- 
cient to materially hamper transmission 

Some boards having cord circuits of 
furnished with one 
which 


together 


this type are or two 


repeating coils can be used for 


connecting balanced and_ un- 
balanced lines. 


2 t 
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Fig. 8—Repeating cotl cord circuit 


(magneto ) 


Repeating Coil Cord Circuit 
The repeating coil cord circuit is shown 
the preferred 


in Figure 8. This circuit is 


type as it eliminates both supervisory and 


“ring through” troubles, as well as_per- 


mits connecting balanced and unbalanced 


lines together without excessive noise re- 


sulting. 

The “non-ring through” feature is ac- 
complished by using a_ repeating coil 
known as the “talk through non-ring 


through type.” These coils are so de- 
signed that they will pass talking cur- 
rents without severe transmission loss, 








Fig. 9—Magneto cord circuit, lamp 
supervision 
but will not pass low frequency ringing 


currents. 

The condensers connected at the mid- 
point of each winding of the repeating 
coil are usually 2 m. f. each. This value 
capacity offers a low resistance to voice 
much higher 
to low frequency ringing currents 

As a result of this higher resistance 
sufficiently 


currents, but a resistance 


to ringing currents a voltage 


high to operate the supervisory drop is 
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type developed when ringing currents pass lenser in the same manner as was the [his circuit is very simple and consists 
tals through the condenser supervisory drop el f a set of contacts at each drop 
lines It should be noted that the ta In operation, the circuit functions as which close a battery circuit through a 
Ta , supervisory drop to opera roperl follows Generator current trom t vibrating type bell which 1s mounted nu 
> hen the ‘rest of cord tfunct ns norma! illed or calling party who wishes t the back of the switchboard 
would indicate that the associated cor recall the perator flows through the The night alarm ‘will continue to ri 
Ta Se ted " ill gs connected t the associated ntil the drop is restored to normal 
" Phe . transmiss = s sets up a voltage across the In some cases a relay is used to close 
‘ epe ng coil cor 5 S enser which causes ‘a current the bel ircuit, as shown in Figure 12 
yx el 0 ( f e relay shuntec cross tl This arrangement is sagmewhat more re 
5 N 12 eta t The relay arn pul | liable than that shown in Figure 11, as 
ut losing a ntact wh cause dir the elay will operate on less current 
—= this nection it € pointed rrent to flow through the second win than the bell and will therefore be more 
S f f ‘ g e relay and through the lamy ipt ft erate when the night alarm con 
ads ng repeating i he itureé once attracted lock iT tact it a jack are not im good condition 
uit used coils which had excessive transmi and the supervisory lamp will remai Code Alarm Circuit 
as : os lighted until the operator opens het . \ ecial feature provided on some 
P i eee tenine key to answer the signal This irds the “code alarm.” This feature 
| pe | Ce; ee | removes the ground and causes the arn rat in a manner similar to the night 
— =— if Wiese ——- ature to fall back and opening the ilarm except that the alarm bell operates 
e on + Ae ‘ ; . 
tact, thus putting out the lamp signal nly while the armature of the line drop 


jie | Battery to operate the lamps and relay s actuated by the signalling current. It 
s thus possible to distinguish line calls 














; : = a +—i— furnished by low capacity torage cell 
Se ' 
, 1 The Operator’s Telephone Circuit ind central calls when the operator ts 
tha Fig. 10-—Operator’ telephor : wail 
fomainel \ typical magneto operator's telephor not at the board. This feature is of 
suft uagnel ree 
special advantage in small residence type 
ee sion 1O0sst Managers operating ard exchanges where operating is handled in 
; nat Nave been in service for a numb on P conjunction with the regular household 
twe ‘ ’ honld } l 111) , iroit j : 
; of years should check up on cord cu | pr duties. Figure 13 shows a typical code 
ior loss, as high loss coils should be replaced ringing circuit 
un- y modern coils if standard transmission Generator Circuit 
s to be give Fig. 13—Code alarm circuit (magnet Figure 14 shows the usual generator 
nm sol cases n order t reduce t , circuit mm < ¢ “to bos ' 
= ror Panera circuit is shown schematically in Fig i - re board en 
cost of a switchboard, only one super In exchanges of more than 50 lines a 
. : ure 10 
=. ' , ; 
- visory drop is provided and this is con +r ' ' ower generator can usually be used to 
a A : oat hay [he circuit consists essentially of tl OBE D083 Tl | 
nected to the answering cord on the < , , advantage le powe enerators are 
' anes _'s nh operator’s transmitter, receiver and it — igs 
sumption that the calling party will b , usually of the type which converts 60 
duction coil, together with a jack t . 
cycle a. c. to 20 cycle a. c. by means of 


“it ay Ones permit disconnecting the headset and ; 

| is I; ane : , . : vibrating reeds Such generators are 
| breast transmitter from the circuit. The 

portion of the circuit shown in the dotted pean em: pee _— costs and Ge 

vare i mmon t . all ewer types give very little trouble 

wh ———J — square Ss com 0 o each cord 
1 = ion “1 ss It is customary to operate the power 
wi ) nree ary cells are generall 7 
, : ? : : generators in the small office only during 
I 11—Night alarm circuit (magneto) used for current supply although ther« eee 

the daytime and using the hand generator 











and 
per ee Se ee il th ae oo Rati are now available small storage battery 
: more af ecall the opera a ¢ ; ; . 1 what few night calls are received. 
iced ae ‘ . tata o fe and charging units such as the Fansteel ; > 
HUSIO] a call betore the cord Questions on Magneto Switchboards 


; , hic : - gsnuat ~ 
‘ : ; ; which insure a uniform current suppl ' - . 
¢ ive been taken down ; aes . oa led ‘ Pr 1. What are the five basic elements 
- and which are recommended for ofhces , : ae 
Lamp Supervision on Magneto Cord : saa i in a magneto switchboard circuit ? 
ac- Circuits = 2, Why is it necessary to disconnect 








the line drop on calls passing through 
I t gz 





coil In recent years some of the leading 9 
“ing = a ae — t] witch 1 
iephone equipment manutacturers i . itchboare 
) , ’ ‘ ’ ’ 1 1 
de- eveloped and introduced to the telephone Why is a tubular iron shell placed 
ur- held magneto boards having cord t \ drop coils 
S vit amp supervisior 4. What is the basic difference be 
< rds have prov 4 4 tween the three types of magneto cord 
ent and sat actory in service ae ; ‘ 
on j , ia ” Pe | ronet - ‘ or 
= [oor s. ; 14—Generator circu magne 5. What would be the effect on the 
‘) having <« nsiderable traltic of where there rd ircuit operation if one or both of 
‘ | ‘iibirtsa ae ned oe - , = 
p -—— f s more than one switchboard position € condensers im 7 condenser type cord 
-rovision is usually made for throwing Circuit” were partially shorted out? 
eae Conse ne a What disadvantage does the “con 
. S I A als 4 eo ° 
- ~ tgnt atarn vu 15 nonitine toate This permit , , denser type cord circuit” have which the 
MLA? Py ” « 
; it ‘ cord ‘ coil tvtTM does not: 
1d . . 
: litte > i ent position whet t ne op \\ t purpose does the condenser 
gnals s] S tor is on duty iting coil cord circuit serve? 
{ mmon Datte lamp Operators should be cautioned agains . Mm vould a shorted or “leaky” 
ct ‘ . - 
s ( erate means , lropping -_ derable trans el iffect the operation of a re 
¢ nt relay whi locks uy mission impairment results from the op ating rd circuit? 
passing current through then Figure ‘ rator’s set being bridged on the line ) Explain the operation of the lamp 
ce alte, +. 4 turers ] ’ stat + +1 ‘ + * 4 > : T\ f 12 T “4 ( 7 “| - ; 
thy uiustrates a typical circu s type Night Alarm Circuit ype of magneto cord circuit 
~~ It will be seen that the alternating « [he common arrangement for the 10. Of what advantage are “code 
ws rent relay is nnected across the cor night alarm circuit is shown in Figure 11 alarms” on magneto boards? 














Pointers on Proper Substation Installation 


Advantages of Outside Mounting Weatherproof Protector Cited by Ray Blain in This 
Article in Which He Also Indicates Method of Mounting Protectors; Proper Installation 
of Ground Wire, and Tells of Care Necessary in Boring Hole for Drop Entrance 


After the drop wire has been run from 
the cable terminal to the building and 
from here to the point where the house 
entrance will be made, the next step in 
the substation installation is the proper 
placing of the protector and the inside, 
or house wiring. Extreme care should 
taken by 


inside work as it is this part « 


workmen on all 
f the 
atten- 


always be 


installation which attracts most 
tion, and neat workmanship will reflect 
In the 


old days it was common practice with 


credit on the telephone company. 


some companies to install a protector in 
a living room beside a lace curtain and 
frighten the subscriber into liking it by 
telling him that if it was not so placed 
down by 


the house might be burned 


lightning. Requests that wiring be con- 
cealed were generally disposed of in like 
manner, as it was considered too much 
trouble to fish wire through partitions. 


Drop Entrance to Buildings 


The drop wire entrance should be 
located to provide the shortest possible 
inside wire run from the protector to the 
telephone. There will, of course, be 
exceptions to this rule as some installa- 
tions will require a longer run inside to 
provide proper drop clearance on the out- 
side of the building. Drilling a_ hole 
through a plaster wall is always a diffi 
avoided 


cult operation and should be 


whenever possible. The best location for 
entrance holes is generally through win- 
dow or door frames. If it is impossible 
to drill the hole through a window or 
door frame, then drill in the plaster just 
above it. If the entrance is being made 
into an unplastered basement, drill the 
hole a few inches above the foundation, 
taking care to clear all beams and stud- 
dings. When making entrance to a brick, 
stone or concrete building, drill the hole 
through window or door frame if at all 
possible. In some of the modern fire- 
proof buildings these frames may be of 
heavy iron and in such cases it is gen- 
erally best to drill holes through the wall 
\n electrically operated star drill, of th. 
vibrating type, will be found very desir- 
able for this purpose. 

The hole for the drop entrance always 
should be bored sloping slightly upward 
from the outside as this tends to make it 
more waterproof. It is advisable to place 
a porcelain tube in this hole to insulate 
drop wire from the building. This is 
especially true if protector is to be placed 
inside the building. The porcelain tube 
should always be in one piece and should 


be cut off so that it will extend not more 


A spe cial 


prov ided as 


than one inch inside building. 
tube cutting tool should be 

cutting porcelain tubes with an ordinary 
pair of pliers or attempting to break 
them to their proper length is always a 
costly operation. The tube should fit 
snugly into the entrance hole bored for 
it. If the tube fits the hole loosely wrap 
it with a few turns of friction tape and 


force it in place. The drop wire should 





This illustration shows a neat protector 
installation. All ends are neatly formed 
without spirals or loops of any kind. 
be taped slightly at the outer end of the 
tube and then pulled tightly into it 
Protector Installation 

The location of the entrance hol 
should be at a point which will provide 
ample space near the inside end of th 
porcelain tube for the installation of the 
protector. It can be mounted on eithe: 
the wall or the ceiling. If mounted on 
the wall it must be placed in a vertica! 
and never in a horizontal position. If 


installed 


in a basement without a plas- 


20 


makes an 


ideal protector location When the pro- 


tered ceiling one of the joists 


tector is to be placed ona plastered wall 
it is best to mount a piece ot board 
slightly larger than the protector by 
placing screws through it into the lath 
and then mounting the protector on the 
board. If the protector must be placed 
on a brick or concrete wall, the board 
should be fastened with suitable anchors. 
and on tile walls with toggle bolts. The 
basement location of a protector is gen- 
erally desirable if dry, as it is easily 
reached by the repairman and makes a 
Protector 


neat wiring job locations in 
attics and bathrooms are always to be 
avoided. Installations in finished rooms 
of the modern home are not necessary if 
a correct wiring plan is used. If a pro- 
tector must be installed on the wall of 
kitchen 
prove the most desirable. 
that the 
asbestos mat, fearing that should a fuse 


any room, the generally will 
Many prefer 
protector be installed on an 
spark 
While this is a safety 


measure, and no doubt a good one, I do 


blow there is a_ possibility of 


starting a fire. 


not believe that a fire was ever started 
from this cause. The slots in the fuse 
should be placed toward the wall by the 
workman when the protector is being in- 
stalled. Protector blocks should be re- 
moved, cleaned and replaced after the 
protector is mounted on the wall 

If the drop wire extends for any dis- 
tance from the entrance to the protector, 
it should always be insulated well from 
all woodwork. Split knobs are some- 
times used for this purpose and are quite 


satistactory. This wiring should never 
be run near light wires, pipes nduits 
of any kind if it can possibly be avoided. 
[ personally prefer that the protector be 
installed within a few inches of the 


entrance tube so that any support for the 
drop wire will not be necessary 


All wires should be attached t the 
protectors neatly and without spirals or 
coils of any kind. The wires should also 
be placed between the two washers pro- 


vided for that purpose and wrapped 
around the binding post in the same di- 
rection that the nut will tighte: 

Recently there has come into general 


mounting weatherpoof 


use the outside 


protector which, to my mind, makes an 


ideal arrangement. There are several 
different types of this protector on the 
market, all of which seem to answer 
every requirement for adequate protec- 
tion. There is no doubt but that during 
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t en the gt Wire p.act ! 
the tside of the building 1s t encase it 
1 I flexible loon sometimes called 
‘ ' + or WwW dm uld ne Ir , 
duit or metal moulding should neve 
( sed to protect a ground wire Ch 
l 6 ered wire in De fastened t the 
yvood wall wit ible ¢ ind wood 
screws and t rick walls with the sam 
ty] Cla ps a SCcTCW I irive incno;rs 
\\ r stalle a protected 1! this 
i \ ll lay place and prol ib] 
re VET ‘ s¢ T bl il ~ ind in i { 
wires bot pass throug the same wall 
th, al ld be placed in set tte holes 
it le cf ? ré ( es al art 
In apartment houses or flats it is gen 
erally possible to install sever prote 
rs in the same location, either 1 a i 
1 basement. When this is_ possible it 
i idvantage t connect several of them 


three to one Ne 
12 copper 
The Ground Connection 


14, « 


wire with absolute satet 


Phe purpose of the protector is t 
rotect the building and the telephon 
Trot ijiurv which might be caused trom 

gt p te tial d scharge becoming 


ssed with electric wires or from ligh 





9 lischarge | e success { the pi 
tector will depend its ground and this 
tant item of the substation prote 
tor installation cannot well be neglect 
| s e locat ns a gt ne lamp 1 a 
e wil e t most convenient w 
the he en rod will pr n 


mounting, 


desirabl Ground clamps should pretet 
ly placed ot ld water pipes, al 
t go gas pipes are ge rally satista 
torv if the connection to them is mad 
betw the meter and the street It is 


always a good practice to install ground 


cl pipes where they will be sul 
jected to the least possible injury, such 
is close up under sinks or close to walls 
It 3 Iways best to avoid attachment 
pipes which vibrate Clean pipes thor 
oughly with sandpaper or emery clot! 
before stalling ground clamps. If pipe 
s rusty first scrape it with the edge of a 
file and then clean with sandpaper Al 
ways leave a few inches of slack where 
ground wire attaches to pipe 

When ground rods are used always 


trom th 


More 


} 


vertically and out 


wall 12 to 16 


drive them 
inches 
] 


will generally be found in su 


locatior than closer to walls and ther: 
is less danger of hitting obstructions. 
Before the ground rod is driven it ts 





showing both drop 


encased 


and wires 


mside 
é 1 is 
trench about six 


a good plan to dig a 


inches deep out from the wall and drive 
with 


the 


rod down level 


the bottom of it The 


the top end of the 


joint where 


ground wire connects to the piece of bare 
wire which comes sweat on the top 
of the ground rod should preferably be 


ground level after 
With a rod installa 
littl 


placed just above the 
the trench is filled 
there 1s 


tion oft this type very 


danger f the connection ever being 

roken off at the top of the rod and the 

ntact will remain effective over a long 
period of time without attention 
tinued on page 54.) 











Relays Involved in Ringing Key Operations 


Common Relays Functioning in Incoming Calls and Their Relation to the Complicated 
Process in Ringing Key Relays, Here Explained by J. H. Levis, Jr., Telephone Engineer, 


Rochester, N. Y.., 


In the eighth installment of this ar 
ticle, published in the February issue of 
TELEPHONE ENGINEER, there appeared a 


diagram of the straightforward trunk 


circuit that involved the relays of the 
trunk circuit proper and part of the com 
mon relay equipment when a trunk is 
taken by an “A” 


office. The relays involved were shown 


operator at the distant 


in their operated positions. By adding 
the remainder of the common relays in 
this operation and the relays involved 
the common ringing key operation, the 
latter will be explained in this install- 
ment, as near as possible in the same 
manner. 

There is a more complex situation of 
relay operations involved in the key op- 
eration, such as additional operating 
relays in the trunk circuit proper and 
momentary operations in the common 
equipment, which cause relays to drop 
out of the trunk circuit proper and com- 
mon equipment. It will be necessary to 
describe part of the real relay operation 
rather than to directly show it in the 
circuit diagram relay operations. 

In tracing the circuit diagram pub- 
lished with this installment referenc? 
should be made to the complete circuit 
diagram in the October, 1930, issue of 
TELEPHONE ENGINEER. The relays shown 
in the accompanying diagram have the 
same relative locations as those shown in 
the complete circuit diagram. 

The circuit diagram accompanying last 
month’s installment, showing all of the 
relays in the trunk circuit proper that 
operate at the time an “A” 
the distant office takes a trunk circuit. 
remains the same in describing the ring- 
ing key 6peration. The relays that were 
operated in last month’s diagram were 
Nos. 1, 3, 4, 5, 10. The relays in the 
commons that operated were 9, 12, 13, 15, 
22, 23, 24, 25 and 27. Flash relays A, 
B, C and D meter. Relays 28 and 29 
and relay “X” I 


are operated when thi 
position is occupied by an operator and 


operator at 


not by incoming calls. The additiona: 
relays in the commons that operate in 
conjunction with the others just men 
tioned are relays Nos. 10, 11 and 19. 
The No. 10 relay cuts the “B” operator 
into direct contact with the distant “A” 
operator. The No. 11 relay brings the 
common start keys into the trunk circuit 
proper through the operated No. 5 relay 
(slow release relay). The No. 19 relay 
(high resistance) retards the coming in 
of another trunk call until No. 5 relay 


in trunk circuit releases. This relay als 


closes a circuit for the common No. 20 
For functions of the 
common relays refer December, 1930, 
and January, 1931, issues of TELEPHON: 


slow release relay. 


ENGINEER. 

Now that all of the trunk and common 
relays are operated, the necessary func- 
tions to produce a flashing incoming sig 
nal to the “B” operator and to cut in the 
“B” telephone circuit and call passing 
tone to both the distant operator and “B” 
operator are had. 

The circuit is still further prepared at 
the same time for the pre-selection of a 
ringing frequency by means of the opera- 
tion of the ringing key and proper guard 
circuits set for the proper entry of an 
other call into the same common equip- 
ment previously used. 

The incoming trunk lamp continues to 
flash during the time the “B” operator 
obtains the station number and party line 
suffix and does so until 
operated. 

The busy test circuit to the tip of the 
trunk plug and two jack circuits repre- 
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in the Ninth of His Series of Articles on Straightforward Trunking 


uusy and a busy line are 
shown in the accompanying diagram. 
One of the two jack circuits represents 
the equivalent of an actual cord circuit 
cut-off 
relay, which will produce a click in thr 
“B” operator’s head 
indicating a busy line The 


sleeve battery circuit with the 


telephone when 
touched, 
other jack circuit, when touched, will be 
of the same potential as the test circuit 
and will not click, indicating a 
line. 

The operation of the ringing key will 


non-busy 


be explained in the following paragraphs 
The key is of the 16 cycle type and when 
following common 
relays into action, Nos. 3, 8, 


operated brings the 
20 and 3} 
operated 
in the diagram because they are oper- 
ated momentarily by key operation by the 
“B” operator, after which they return to 
a normal non-operated position. It would 
be difficult to trace the proper operation 
of the relays which come in and await 


These relays are not shown 


the key operation as they would show 
(Continued on page 40.) 
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fagram of straightforward “B” trunk circuit showing incoming call and 16-cycie 


ringing key 


22 


wiring and relays 
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General 
telephony 


Long distance 


commercially unfeasible were it nm i 


the telephone repeater 
It is sé Idom that the average Indepen 


dent plant man will be involved in r 


peater maintenance, nevertheless a knowl 


edge of the basic theory and a tew facts 


on the various types of repeaters in u 
should prove interesting 

This article merely discusses the basi 
theory of telephone repeaters and de 


scribes the principle differences 


ypes of repeaters in use 
[he study of repeaters is a professior 


itself, and the high state of 


in pertectiol 
which the present repeaters have reached 
s due to the tireless efforts of the Bell 


System engineers 


Had it not been for the invention and 


development of the repeater by the Bell 
System, we should probably have neither 
—* 
ree. ae 
— — Fs cor 
4] 
| | eee . - 
| : E 
i} b— ai § 
— ties —25 & on 
i 
l ‘ ” yt mec har , 
peater 
worldwide telephone service, nor coun 
trywide radio chain programs, both of 


which add materially to the convenience 
and entertainment of 


our country. 


Basic Theory of Telephone Repeater 


In connection with the first long dis 
tance circuits it was found that on cir- 
cuits over a few hundred miles long the 
voice would be weakened to such an 
extent that it could not be heard at the 
receiving end. It was realized that the 


problem could not be solved by increas 


ing the size of the wire, so attention was 


development of some de 


+h could be placed at intervals 


along the line to reinforce and bolster up 


the weakened voice currents 


The first successful amplifying device 


to be produced was invented by H. | 
Shreeve of the Be ll Svstem This de 
vice, which is shown schematically in 
Figure 1, was first used in 1904, and a 
larex umber these “Shreeve re 
peaters” were installed and used prior t 
the adoptior the vacuum tube type 
repeater 

Referrit to Figure 1, it will b oted 
thta the Shre: epeater depends 1! s 
amplifying actions on the feeble incon 
ing voice rrents passing through 
magnet g winding which Drates a 
ele ( iched t 1 typical it T 





cup similar to that used im ordinary 
transmitters Due to the excellent 
mechanical construction of the Shreeve 
repeater it was thus possible to repro 


duce in the output circuit a 


same as that in the input circuit but 
somewhat reinforced due t the local 
battery 

After it was discovered that the 
vacuum tube made an ideal amplifying 
element, the Shreeve repeater was dis 
placed by the tube 

The vacuum tube offered more ampli 
fication with much less distortion than 
the mechanical repeater 

Figure 2 shows schematically a simple 
1cuum tube connected in a_ telephon 


line as an amplifier 
At first thought it 
could be 


ordinary 


would seem that a 


repeater devised by merely 1 


serting al tubs 


vacuum ampli 


fier in a telephone circuit. Unfortunately, 
this 


is not possible due to the fact that 


a vacuum tube amplifier is one-way de 


vice whereas a telephone set is two-way 


That is, a vacuum tube amplifier will 


amplify and transmit voice current in on 


direction only. 


The thought may suggest itself that 
this could be hurdled by using two one 
way amplifiers connected as shown in 


1 


Figure 3. Again we are, unfortunately, 


not to get by so easy, as this arrangement 


will not work due to the input of a one 


way amplifier being coupled to the out 


put of another, which would result in a 


continuous oscillation, or a “howl,” act 





ing in the same manner as_ the audio 
oscillator described on this page in the 
January number 
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All otf which 


three 


brings us down to th 


bridge or winding coil, whicl 


nN ake Ss 


without 


possible two-way amplification 
“howling.” 


Bridge or Three Winding Transformer 


In order to get away from the effect 
just described the three winding trans 


former as shown in Figure 4 was devel 
yped 
The operation of this transformer 





Assume that the voice is 


ng transmitted 


is follows 


from east to west. Upor 
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reaching the mid point of the two line 


windings of the transformer part of the 


current goes on to the distance terminal 


while the other part passes into the input 


r grid circuit of a vacuum tube re 


The amplified output of this repeate 


circulates in the winding 5-6 inducting 
His a aendinr 








aS 
Fig. 3—Two one-way amplifiers con 
nected as shown will not work, 
due to “howling” 
voltage across line winding 3-4. This 


voltage sets up a current one-half of 


which flows toward the west station and 
one-half back to the east or talking 
Statior 

If both lines are of approximately the 
same impedance then there will be m 


drop of potential across the input to the 


amplifier, and “howling,” or “singing” 
as it usually is called, cannot take place 


If the 


lines is ft 


impedance of the east and west 


10t the same then more current 


will flow through one-half of the wind 


ing than the other, and a difference of 
potential will be set up across the input 
to the amplifier and singing will result 
The three winding transformer, while 
making successful repeater operation on 
circuits 


complicates the requirements for 


two way telephone possible, 
greatly 
repeater operation as compared to our 
could 


amplifiers and obtain repeater 


thought that we insert twe 


The 21 Type Repeater 


The arrangement shown in Figure 4 
is known as the 21 type repeater 
This 1s the 


vacuum repeaters 


one of early types of 


tube and has been 


largely superseded by the 22 and 44 typ 
repeaters. It will be observed that the 
mid point of the line windings of three 


winding transformer is connected to the 


iput or grid circuit of the vacuum tube 
he output or plate circuit is cor 
nected to the extra winding. 

As previously explained, if the line in 
each direction from the repeater has the 
same impedance, then the amplified voic: 
the plate 
will divide equally, half 
going back to the talker other 


from circuit 


urrent passing 


back to the line 


and the 
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half to the listener, and due to the cur- 
rent in the two halves of each line wind- 
ing being equal and in opposite directions 
no voltage will be impressed across the 
grid circuit. 

It is obvious that a 21 type repeater 
would need to be inserted at practically 
the mid point of a telephone circuit, in 
order that the impedance on each side vi 
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Fig. 4—21 type repeater schematic 


the repeater be the same. This, and the 
fact that half of the amplified energy is 
returned to the talker, lead to the devel- 
opment by the Bell System of the 22 
type repeater which overcame both of the 
objectionable features inherent to the 
21 type. 
22 Type Repeater 

Figure 5 shows the essential element 
and circuit arrangement of the 22 type 
repeater. 

It will be noted that the 22 type re- 
peater is merely two 21 type repeaters, 
and in addition two “balancing networks.” 

The operation of this type repeater is 
as follows: Assume the transmission is 
from east to west. The incoming voice 
currents arriving at the three winding 
transformer set up a potential across the 
grid of the east-west amplifier. The am 





Fig. 5—22 type repeater schematic 


plified version of this voice input appears 
in the plate circuit winding and is im- 
pressed across the line winding of the 
west transformer. The voltage impressed 
across the line winding causes a current 
to flow, half of which goes on west to 
the listening subscriber and half passes 


into the balancing network and is di 


sipated. 

It can be seen that the balancing ne: 
work merely serves to balance the imped 
ance of the connected line, so that the 
current will divide equally in the tw 
halves of the line winding, therefore 
resulting in zero voltage across the grid 
input circuit of the west-east amplifier. 

[he same action takes place in talking 
from west to east, with the exception 
that the west-east amplifier functions 


instead of the east-west 
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The 22 type therefore overcomes the 
objections to the 21 type repeater, and as 
it will be observed that no energy is 
transmitted back to the talking subscrib- 
er, it therefore is not necessary to place 
the repeater at the electrical mid point 
of the line, as the networks can be de- 
signed to match any line. These net- 
works should be considered as merely an 
artificial line (usually merely a condenser 
and resistance in series). 

It is interesting to note that 50 per 
t 


cent or 3 db. of the incoming energy « 
the voice current is lost in the balancing 
network connected to the incoming line, 
an dthat 50 per cent or 3 db. of the 
ouput energy is lost in the network con- 
nected to the outgoing line. In other 
words 6 db. is necessarily used up in the 
balancing transformer arrangement, and 
this loss plus the desired gain must be 
supplied by the amplification of the tube. 

It would seem that the working out of 
a method to eliminate the 6 db. loss in- 
troduced by the balancing arrangement 
would offer rich rewards to the success- 
ful inventor of such a plan. 

There are many thousands of the 22 
type. repeaters in use today. These re- 
peaters are mounted in relay rack bays 
and terminated on special test jacks so 
that they may be tested for satisfactory 
operation. 

They are arranged to operate off of 
the regular central office battery for fila- 
ment supply, and utilize a special 120 
volt battery for plate supply. 

There are several different arrange- 
ments of the 22 type repeater, which are 
known as the: Cord circuit repeater, the 
terminal repeater, and the through line 
repeater. The cord circuit repeater ar- 
rangement consists in terminating the 
two ends of a 22 type repeater on a toll 
A number of the toll lines 
which require repeaters are arranged so 


cord circuit. 


that a connection may be established be 
tween any two of these by means of a 
cord circuit repeater, the gain of which 
can be regulated by the operator. 

This necessitates each toll line having 
its own balancing network which is con- 
nected as soon as the operator plugs in 
the repeater cord circuit. 

Cord circuit repeaters are not popular 
for various reasons and are being re 
placed by terminal and through line re 
peaters to a large extent. 

A terminal repeater is merely a repeat- 
er placed permanently on the end of a 
toll circuit, while a through line repeater, 
as the name implies, is a repeater in 
serted in a line which does not terminate 
at the office at which the repeater is 
located. 

There is one other basic type of re 
peater known as the 44 type (four wire) 
which was not mentioned in this disser 
tion, but which will be discussed in a fu 


ture issue. This particular repeater is used 
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on exceptionally long toll circuits ang 
also as a line amplifier in connection with 
radio programs transmitted over tele. 
phone circuits. 
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CONVENTION SCHEDULE 

Texas Independent Telephone Assgo. 
ciation, Forth Worth, Texas Hotel, 
March 24, 25, 26, 1931. 

Iowa Independent Telephone Associa. 
tion, Hotel Fort Des Moines, Des 
Moines, April 7, 8 and 9. 

Ohio Independent Telephone Associa- 
tion, Deshler-Wallick Hotel, Colum. 
bus, Ohio, April 15, 16 and 17. 


Indiana Telephone Association, In- 
dianapolis, May 6 and 7, Claypool 
Hotel. 

Up-State Telephone Association, Roch. 
ester, N. Y., May 20, 21, Seneca 
Hotel. 


Pennsylvania State Telephone & Traf.- 
fic Association, Hotel Penn Harris 
Harrisburg, May 26, 27 and 28. 

Kansas Telephone Association, Abi- 

lene, June 2, 3, 4, The Sunflower 

Hotel. 





REQUIRES MONTH TO INSTALL 
POPE’S GOLD TELEPHONE 
When the telephone system was in- 

stalled in Vatican City by the 

tional Telephone and Telegraph company, 








Interna- 


a special instrument was presented to the 
Pope by the company for his private 
apartment. The instrument is of pure 
gold, embossed and engraved in Italy, and 
it is the first telephone ever to be in- 
stalled in a Pope's private chambers. 

Difficulties encountered in installing the 
system in Vatican City were relegated 
by Pilade Leoni, engineer of the Inter- 
national Telephone and Telegraph com- 
pany, on his return from Italy. Fourteen 
months were required to complete the in- 
stallation. 

The fact that they were forced to work 
without plans, among buildings some of 
which dated back to the eleventh and 
twelfth centuries, was a serious handicap, 
according to Leoni. 

In the installation of the Pope's tele- 
phone, only twenty minutes each day were 
allowed for this work, from 8 to 8:20 
a. m., while Mass was in progress. As 
a result, this single operation, which or- 
dinarily would have been finished in a 
day, required one month for completion. 


PENDING BILLS INTEREST 
TELEPHONE PATRONS 

Two bills of interest to telephone peo- 
ple have been introduced to the Wiscon- 
sin State Legislature. The first pro- 
vides that telephone poles may be removed 
from the highways by a town board after 
a certain time has elapsed from the date 
the company has failed or refused to give 
telephone service And the other pro- 
vides that co-operative farm organiza- 
tions may have the right to build and 
ompetition 


operate telephone lines in 


with existing lines. 








€ 


Ac 


pe 
Te 


In th 
circuits, 
secured 
as a tr 
called, 
line-terr 
metallic 
stray nm 
by the 
nally, f1 
circuits 
less-eXp 
be used 
of the ] 

Noise 
disturba 
radio hi 
at high 
same i! 
clude | 
which < 
rents al 
are of t 
tudinal, 
ductors 
and dire 
second, 
or potel 
intensiti 
through 

The | 
given te 
intercha 
tervals. 
equalize 
wires, 
circuit 
ciably 
voltage: 
fore p! 
office at 

In su 
ing col 
noise ai 
quencie 
ings Ww! 
them. 
to the 
to grou 
the offi 
are ins! 
the shie 
effects 
and int 
the ins 
winding 
longitu 

In s 
duced 


current 
that th 
Same (¢ 








and 
with 


+ 


tele 


“ 


\SSo- 
Otel, 


Ocia- 


Des 


Ocia- 
lum. 


In- 
Pool 


och- 
neca 


“raf- 
Tris, 


Abi- 


wer 














Repeating Coils Minimize Noise Currents 


Advantages in the Operation of Carrier Telephone Circuits Secured by Interposing a Re- 
peating Coil Between Certain Elements in the Equipment, According to A. G. Ganz, of the 


Telephone Apparatus 


In the perat : ( ie] 
circuits numbe idvant sa 
secured by interposing a repeating « ] 
is a transtorime S¢ this manne 
called DetTW I certall elements of 
line-terminating equipment Lack ot 
metallic connect issists keep 
stray noise-p duc v tages picked 1 
by the line and tra nitte longitud1 
nally, from passing gh t terminal 
circuits repeating l Is illow 
less-expt S unDalamn l i ita zz 
‘ ? , 
be sec witli t distu £ ¢ il 
of the line wires t pg! ( 

Noise. due te oh-trequen electrical 
disturbances, is a familiar sound to 1 

iC » listene relephone Ss operat 
at nig requencies are expt sed 1 t 
same influences, since they usuall I 
clude long stretches pen-wire | 
which act somewl! Ss antel is Lu 
rents and ] ntial duce nm tin nes 
are of two kinds. The first, called longi 
t dinal, e 7 \ ( ( I t I 
duct Ss a circult t ( tel t 
a d direct w itl r ct nd } 
secon calle netalli circu cur! nts 
r pot tials those a g with eq il 
nite tie hut 11 opp direct s 
thre 1g tw ( dix Pe ‘ Sd cuit 
| ¢ Ss ( the tw wires OI! any 
PivVel te ] e circuit are S temat cally 
intercl ged, « tral! sposed, t short 
tervals These transpositions tend t 
equalize the Itages ind ed on the tw 
vires, thus minimuizi the metallic 
circuit induct but they d t appt 
Cla \ ( ing the ] £ ud! il circuit 
voltag int rrent wi ire there- 
lore igated il L ¢ li t the 
( it the ¢€ d « the « t 

In su in offic the use of eat 
ng « s very hel] l w ninimizing 
noise ice as well as at carrie 
que es This coil consists ot two win 
ng wit a electrostat shield between 
then The primary winding is connected 
to the line side ot the circuit the shi d 
to ground, and the secondary winding to 
the office side. Since the two windings 
are insulated from each other and from 


the shield and ground, the repeating col 


i 
effects physical separation of the circuit 
and introduces a high impedance, due t 
the sulat material between primary 
winding and ground, into the path of the 


induced noise current 


In separating the longitu lly 
1,, ; roar } ] 
duced r ( s 1 tne talking 
currents intage is taken of the ct 
that the sturbing currents flo\ the 
Sar ( ect NM V th respect c 
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Department, Bell 


vith equal magnitudes in the two 

Vire t rcuit and that the talking 
( rents I \ n opposite directions that 
s, out one wire d back « the other 
he longitudinally induced potentials ar 

prevented from acting upon the ofhe 


equipment by the presence oO! the electré 


static shield. which consists of tinfoil 
sheets separating the primary from th 
secondary windings 


Paths of longitudinal-circuit noise at 


urrents are shown diagrammat 


in the following figure The noise 
shown by the dotted arrows, 


flowing down the 


open wire line equally 
in the two wires, are prevented by the coil 
from reaching the office equipment, and pass 
instead to ground through the capacitan 

primary winding and shield 
1 th ‘ 


The primary winding 1s so arranged that 
T THE NE = TO OFFICE EQUIPMENT 
lt 
. ° x 
a ; —_____——. 
° 
° 
L/ia Im showmg tongitudinal-circuu 
noise and talking currents 
the currents trom the two wires flow 


effectively through an equal number of 


turns in opp Site directio1 s betore pass 


ing ti rough the 


ground tl 


capacitance tuo 
he shield, and since the two currents are 


equal in magnitude, no flux is set up 1 


the core The talking currents on the 
other hand, since they are in opposite 
directions 1 the two line wires, flow 


primary winding in 


magnetic flux in the core 


produces a voltage in the second 
winding, thereby transferring the energy 
f the talking currents from the line to 


the office equipment 


Various factors must be considered in 
the design of such a repeating coil to 
sure that noise is not produced in the 
carrier system in other ways The op 


eration of carrier circuits, for example, 


at if the repeating coil does not 
present to the line an impedance equal to 
that of the office equipment, reflection 
produced, with consequent d 

] 


» transmission, and Increased 





important causes Of m« 


fication of the office impedance by a re 


eating coil is the leakage inductance, the 
effect of which is practically the same 
as that of an inductance inserted 1 


- 
25 
“J 


Telephone _ Laboratories 


series with the open-wire line and the 


thee This leakage exists because the 


primary and secondary windings do not 


same space, and in tact are 


separated by the shield which permits a 


certain amount of magnetic flux to leak 


between the windings 


To compensate for such leakage a 


method is used which is similar to that 


employed to compensate for the trans 
mission loss due to capacitance of tele 
latter method, called 


phone lines The 


loading, consists in adding series induc 


t compensate for the effect of 


ance to 
shunt capacitances. In the repeating coil 
on the other hand, shunt capacitances are 
added to compensate for series leakage 
inductances in an analogous manner. This 
compensation is obtained within the wind 
ings, for the most part, by winding the 
halves of each winding as two wires in 


parallel 


between turns 


This increases the capacitance 
which is always present 


to some extent, and this tends to offset 


the leakage reactance Since both the 


apacitance between wires and the leak 


ize reactance vary considerably with dif 


ferent coils, it is necessary, in addition, 


to connect small adjustable condensers 


icross the terminals of the primary and 


secondary windings within the trans 


former case. These are adjusted in man 


ufacture to make as close an impedance 
match as required. 


| 


he various factors which must be taken 


Another example of 


; 


into consideration in the design of such 
a repeating coil is the generation of ex- 


traneous Irequencies due to the non 


linear characteristics of 
rials Phe 


reduce such frequency generation include 


magnetic mate 
design precautions taken to 


the use of permalloy as core material 
n account of its superior magnetic quali 
ties—and the employment of a case of 
non-magnetic material such as brass to 
avoid modulation due to leakage flux 


Some idea of the construction of such 
repeating coils may be obtained from the 
following description. The magnetic core 
is toroidal and consists of flat rings of 
45 per cent permalloy. These rings are 
stacked to a height of approximately one 


inch and held together by a layer of 


tape over which the primary winding is 


applied 


of tinfoil, is 


The shield, consisting of sheets 


lapped completely around 


the primary winding, and the overlapping 


insulated to prevent the 


forming a_ short-circuited 








Standard Dimension Tables for Wood 





Poles 


Committee of American Standards Association Recommended Official 
Adoption of the Ultimate Stresses and Dimensions Discussed in This 
Article, Which First Appeared in the Wood Preserving News for February 


A committee of the American Stand 
ards Association has been working on 
new standard fibre stresses and a new 
dimension table for wood poles, for some 
tT 


time. This committee was composed 
representatives of the American Tele 
phone & Telegraph Co., United States 
Independent Telephone Association, West- 
Postal Tele 


American Institute of Elec 


ern Union Telegraph Co., 
graph Co 
trical Engineers, American Railway As 
sociation, American Electric Railway As 
sociation, American Society for Testing 
Materials, United States Bureau of 
Standards, United States Forest Prod 
ucts Laboratory, producers of poles of 
various species, independent experts and 
others 

\fter a caretul study of the strength 
of the various species of poles, the com- 
mittee unanimously recommended the fol- 
lowing ultimate stresses be made stand- 
ard: Southern vellow pine (creosoted), 
7,400 Ibs. per sq. in.; chestnut, 6,000 Ibs. 
per sq. in.; western red cedar, 5,600 Ibs. 
per sq. in.; northern white cedar, 3,600 


Ibs. per sq. in 


—_ 


Inder the provisions. of the Nationa! 
Electric Safety Code these new values 
automatically replace the old figures in 
the safety code. The latter were in 
general use for a number of years by 
pole line engineers, but on November 28 
the new figures were approved by the 
Standards Council. 

\fter a careful study of the require- 


ments of the consumers and suppliers, 


the committee felt it was advisable to 
develop a standard dimension table based 
upon equal strengths when new to take 
the place of the several conflicting class 
specifications in use by a number of con- 
sumers and based upon proper engineer- 
ing requirements. After a careful study 
ot the requirements the committee adopt- 
ed the following principles as a working 
plan for the development of the new 
tables : 

1. All tables shall be based on stand- 
ard fiber strengths for the respective 
species. (The values given above were 
used pending approval by the Standards 
Council. This approval has been granted 
under date of November 28.) 

2. The tables shall specify dimensions 
in terms of circumference in inches at 
six feet from the butt, except for classes 
of “No Butt Requirements,” and circum 
ference in inches at the top for poles of 
the respective length and classes 

3. All poles of the same length and 


class shall have when new approximately 


equal strength or, in more precise terms, 


equal moments of 
ground line 

4. All poles of different lengths with 
in the same class shall be of suitable size 
to withstand approximately the same 
breaking load, assuming that the load 1s 
applied two feet from the top and that 
the break would occur at the ground 
line 
5. The smallest class for which butt 
measurements shall be = specified = shall 
have a breaking load under the condi 
tions stated in principle 4 of approxi 
mately 1,200 Ibs. 


6. The largest class for which butt 


resistance at the 


measurements shall be specified shall 
have a breaking load under the conditions 


tf approximately 


stated in principle 4 
4.500 Ibs 


7. The classes from the lowest to the 
highest shall be arranged in geometric 
progression, the increments between 
classes, measured in terms of breaking 
load, to be approximately 25 per cent 

With the above principles as a genera} 
guide, a table of ten classes was pre- 
pared. Classes eight, nine and ten, hay- 
ing no butt requirements, were defined 
by maximum permitted top circumfer- 
ences only. Classes one to seven, defined 
primarily by their circumferences at six 


feet from the butt, were designed to 


Proposed Circumference Tables for Creosoted Southern Yellow Pine, Chestnut, 
Western Red Cedar and Northern White Cedar Poles 
CREOSOTED SOUTHERN YELLOW PINE POLES 


























Class . iwka nese ee l 2 4 5 6 7 | 3 { y 10 
Minimum top circum- | | { 
ference—Inches ci 27 25 23 21 19 17 15 | 18 16 | 32 
~ ¢£ : 
Ground ; & = 2 
Length line dist Minimum circumference at 6 feet from = -: = 
of pole from butt butt (Inches) © & = 
(Feet) (Feet) a 3 = 
16 4 a me 
18 6.5 ~ sii = 
20 31.5 29.5 27.5 ar a 
22 3.0 11.0 9 0) = 3 c 
25 5 34.5 89.5 0.0 Z a Z. 
= c \ ce 
0 14 37.5 35.0 32.5 30.0 28.0 26.0 24.0 a 
35 6 O84 74 G80 84 B46 HS 65 A 2 I 
40 6 42.0 39.5 37.0 34.0 1.5 29.0 27.0 
45 614 44.0 41.5 38.5 36.0 33.0 30.5 28.5 
50 7 46.0 43.0 40.0 7.5 44.5 32.0 29.5 
55 714 47.5 44.5 41.5 39.0 36.0 33.5 
60 8 49.5 46.0 3.0 40.0 37.0 34.5 
65 8% 51.0 47.5 44.5 41.5 38.5 
70 4 52.5 49.0 46.0 42.5 39.5 
75 914 54.0 50.5 47.0 44.0 
80 10 55.0 51.5 48.5 45.0 
85 10% 6.5 3.0 49.5 
90 ll 57.5 54.0 50.5 
NORTHERN WHITE CEDAR POLES 
Class .. ue oa ee ae 1 | 2 a. 4 5 6 7 s 9 10 
Minimum top circum- a - 
ference—Inches is 27 25 3 91 19 17 15 18 | 15 12 
Ground 
Length line dist. Minimum circumference at 6 feet from 


of pole from butt 

(Feet) (Feet) 
16 314 
18 3%, 32.5 
20 4 39.5 37.0 34.0 
22 4 41.0 38.5 36.0 
2a 5 43.5 41.0 38.0 
30 5% 47.5 44.5 41.5 
35 6 50.5 47.5 44.0 
40 6 53.5 50.0 46.5 
45 61% 56.0 52.5 19.0 
50 7 58.5 55.0 51.5 
55 7% 61.0 57 53.5 
60 g 63.5 59 55.5 


butt (Inches) 





No Butt inte, ; 








[x0 Butt Requirement 


No Butt Requirement 





26.0 24.0 
30.0 28.0 25.5 
31.5 29.0 27.0 
33.0 30.5 28.0 
35.5 32.5 30.0 
38.5 35.5 33.0 30.5 
41.0 38.0 35.0 32.5 
3.5 40.0 37.0 
45.5 42.0 
47.5 44.0 
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saa iking load ratings given abovs EXTEND CABLE SYSTEM 
mee g 
. onditions imposed m | ple 4 e based on the maximum size pole t During 1930, more cable for long dis 
] | eth and class e rating: tan telephor service was placed 1 
Clas ? - r . . 
a, rn ( nservative Experience ver a the United States by the Long Lines 
uy mbet { year is shown that the Department ot the American Teleph« 
Class 4 4( rage size pole for a class, based on it and elegraph company than in any 
Cla 5 Th foot from butt circumterence, 1s a] prey S ! This extension of th 
Cines ¢ 1.500 proximately midway between the mim cable ysten putting more and more 
Class 7 1200 mum circumterence permitted for th ot the intrv’s lone distance lines 
: lass and the minimum of the next higher aerial or underground storm-proot cable 
} ety oads ¢ » : ’ ‘ 
. The breaking loads w , In general, therefore, the averag will directly or indirectly affect practical! 
S ill + terme f mom te e1< t ; oa 8 ’ 
iter ¢ momie . e of a given class will be considerably ivy eve! section of the country 
y ¢ the eround li h required : : 
: at the ground = iitie. Phe . stronger than the ratings for the class One of the important developments 
umierences at the ground ime I se The choice of sizes is sufficiently ex f the year was the extension of the 
] ] t¢ a . ’ 
K Papccve eS ve ee tensive to enable the plant engineer to New York-Washington-Atlanta  cabk 
; i rc at the formu! {r JO0264 1 , ‘ , : 
“ means of the formula Mr = ’ select poles to meet specific requirements from Charlotte, N. C., to Greenville, $ 
I where r is the moment of resistan : ' 
where Mr is the mom . ifter the load conditions of the line have C., a distance of about 101 miles 
Te : } stand } ¢ “+r stress. and ( t he . . ' 
a r is the andard fiber str , been determined In the middle west there was much 
aoe eee The new dimension tables shown here cable development during the year. This 
is The ground line circumierences thus vere taken from the ASA Bulletin of work included supplementary cables, the 
~ ‘btained were converted to circumfer December, 1930. These dimension tables most imoprtant being the additiona! 
\ ences at six feet from the butt by means as well as standard specihcations tor cables between New York and Chicag 
o- f average taper values for the respectivi southern pine, chestnut, western red 
Es species. In arriving at the figures for edar, and northern white cedar poles, GOPHERS EAT LEAD CABLE 
; ‘ Begs : 
die six feet from the butt circumference that have been approved by the committee Employees and officials of the tel 
Ix appear in the dimension tables the cal- but before th final adoption must | phone exchange at Wamego, Kans., wer 
r 
to lated figures were rounded up to th¢ submitted to formal vote of the Ameri puzzled recently when one by one, a num 
earest half inch can Standards Association council. ber of telephones in a certain district 
reported considerable difficulties. 
it, Minute examination and testing of th 
ES , . 
WESTERN RED CEDAR POL = , =~ ines in that vicinity finally revealed thx 
‘ ] 5 4 5 6 7 8 i) 10 - 
7 Class ; Mw fe : source of the trouble. Gophers had mack 
Minimum top circum ; , , +7 - 18 1 ia a meal of part of the lead cable 
_ ference Inches oe : - é 9 ‘ , ne _< , ’ 
- - = Housewives of Wamego were urged 
— ~ 2 to feed hungry gophers in their back 
Ground = E 2 yards, in order to keep the telephon 
Length line dist Minimun ne amaterence At © Sect from = ® = service intact. 
of pole from butt uu (Inches) > — = 
(Feet) (Feet) = 3 = ~- 
Pra = 3% 23.0 19.5 = pe: = LAY CABLE UNDER OCEAN 
18 3 98.5 26.5 24.5 21.0 £ E 
mn" ti 4.5 2.0 20.0 28.0 25.5 22.90 - = ~ NEXT 
50 4 36.0 33.5 1.5 29.0 27.0 23.0 + a : The day is fast approaching when, in 
5 38.0 35.5 33.0 30.5 28.5 24.5 = ¢ , . 
- : making a telephone call to Europe, th: 
_ 0 5 41.0 38.5 35.5 33.0 30.5 28.5 26.5 , a . : ~2 > > . 
} 5% 43:5 41.0 38.0 35.5 32.5 30:5 28.0 4 | voice will be carried under the wate: 
$0 6 46.0 43.5 40 7.5 34.5 32.0 instead of through the air, according to 
4: 6% $8.5 45.5 412.5 9.5 8636.5 < > Pe : rit 
; 5.0 417.5 44.5 41.0 38.0 ergius P. Grace, assistant vice-presi 
; i ~— , QF dent of the Bell Telephone Laboratorie: 
; 1% 2.5 49.5 46.1 $2.5 39.5 
ab g 54.5 51.0 47.5 44.0 Inc., New York 
a5 gi, 56.0 59 5 49.0 45.5 ‘ » . 
zh 9° 57.5 54.0 50.5 47.0 Telephone conversation across oceans 
| 75 9% O95 9 ~.' 13.0 today is by wireless. A cable would 
; - . . 
| Y 0 61.0 57 3 19.5 afford more dependable service, but de 
g 101 62.5 8.5 54. . 

1 ¢ en “a vices used in long distance land wires 
cannot be installed or maintained on the 
bottom of the ocean 

CHESTNUT POLES . 
. However, Mr. Grace tells of a new 
s ] i a 6 i Ss 9 1 
“ F - nsulating material developed by eng 
= a nee ee” a 27 25 93 4 19 17 15 18 1b 12 neers, called paragutta and a new low 
— —o— : . ~ loss magnetic material named permin 
” = - Var Together these new inventions will 
Ground E 2 id make telephone conversation feasible u 
Leneth line dist Minimur reumference at 6 feet fron ~ - ~ Ra i al 
of pole from butt butt (Inches) ry Pa - der the Atlanti 
Feet) (Feet) = = = An experimental cable under wate: 
P MY 92.5 21.0 19.5 “4 2 ~ in the laboratories must give assuran 
1c 28.0 °6.0 °4.0 2.0 20.5 e2 s B . . 
~ Hi 3G 27 0 95.0 23-0 215 = 2 of success before the laying of the real 
{ 28 26.5 24 22.5 ~ E. = LO, fe as ote 
- ; 6s me mk 88 = a 5 cable is undertaken 
) 40.0 7 ( 32 0.0 28.0 26.0 - . 9 , ’ 
— . 6 295 40.0 37.5 34 0 30.0 27.5 _Z The New York Telephone Co. has pur- 
9 ) 1 rg 5 P ‘ 
‘ t a. + ° + se" +1 . chased a plot of land in the Grand Cen- 
$5 614 17 1 6.5 5.0 9 3 
mf) , 199°5 46 3.5 40.0 7.5 4.5 32.1 tral zone comprising 37,000 square feet 
‘ 54 13 O4E 12.0 39.0 26.0 It is reported that a big improvement is 
60 g 53.5 20 0 a‘ 43 5 contemplated although no announcement 
i Q1 >> “ , > » t) ; } 


. : eee 830 of plans has been made. 
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Strowger Equipment Never MA C 





as pba NE of the features of Strowakioment whic 
Ag © made its application to operation si 
pletely successful, is its adaptabilityyndard, time- 
Strowger switches, the most unusualgs are readily 
with the same economy and depyhich have 

eee characterized Strowger operation. 






An outstanding example of ify of applice 


typified in the Wilmington, Ohio, nde Clinton Tel 





Lines Both 


(“tt and ain) 
Semi-Aut. 


Company. This is composed of s#which the | 








Wilmington, serves as the toll cente five exchan 


entirely unattended—full automatij battery, or 











automatic local battery operation,giation of tt 

- being used as indicated in the accomagram. 
% Various local factors dictated fg plan of +! 
work—which doubly emphasizes thefitrowger Dial 
fen Sent Aces) i i ment never MAKES conditions—itfem. @ it 
(acny pase re oe) with the finest type of modern, twer service, ar 


ural Lines-Semi-Aut 
basis such that continued profitablhis assured n 


for the present, but for the years " 
This is one of a serie@ments 
illustrating the applicati@ Dial 
operation to telephone @¥orks, 


Autc 


| ( City Lines- Full Aut. 
Rural Lines-Semi-Au 












The Wilmington, Ohio, Network, Showing the 
Method of Operation Used in Each Town, 
and the Geographical Relationship of the 
Various Exchanges. 
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Strowaioment which have 
© smoperation so com- 
‘abiliyndard, time-proven 
nusualgls are readily met— 


d detwhich have always 


of ify of application is 
hio, ne Clinton Telephone 
1 of which the largest, 


center five exchanges are 


Strowger Dial Equipment 
at Wilmington, Ohio. 





fitablh is assured not only 


ars 2 


seriesiments 
plicatioge Dial 
phone @¥orks, ~ 


7 


= 
a ime tee 






Above: Strowyer Equipment at 
Clarksville, Ohio. Below: Plunger 
Type Line-switches at Wilmington, 
Ohio. At Left: Exchange Build- 
ing at Wilmington. The Dial 
Equipment is on the Second Floor. 
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LINE AND DES 


DO YOU KNOW YOUR SPECIFI 


CATIONS ? 





VERTICAL RISERS 


_ WHEN IS MOULDING NECESSARY? 
| HOW MUCH IS REQUIRED? | 


WHERE DO YOU PLACE IT? 





ee 


| SAFETY | 


OVER STREETS 








WHAT CLEARANCES PROVIDE 
? SAFETY ? 





| 
a 








DO YOU KNOW YOUR 
SPECIFICATIONS? 

Here are this month’s problems. Do 
you find them easy? Readers find that 
these problems serve to refresh memory 
as well as to furnish new information. 
If you run across any interesting prob 
lems, write this department about them 
Your information may prove valuable to 
other telephone men. Watch for the 
answers next month! 

(Editor’s Note—These problems are 
published through courtesy of the Cali- 
fornia Independent Telephone Associa- 
tion, and answers are provided accord- 
ing to California Railroad Commission 


1 ' 
rnt 


orders Phere s sometimes a_slgh 
telephone rulings of diffe 
ent states, due to differences in popula 
tion, highways, topography, and climate. 
Therefore the answers to these problems 
as published here may not coincide exact 
ly with the answer which would be cor 
rect In your state However, any varia 
tion will be slight. The California rulings 
were chosen as most generally applica 
ble.) 
DO YOU KNOW YOUR 
SPECIFICATIONS? 

The answers to last month’s problems 
appearing on page 30 of the February 
issue are: 

No. 1. Clearance Over Private Drive- 
way. 

Service drops crossing private drive- 
ways shall have a vertical clearance sufh- 
cient to clear all vehicles and obstruc- 
tions, but in no case shall it be less than 
10 feet. . 

No. 2. Climbing Space. 

A 30-inch square climbing space shall 
be maintained on all poles with a few 


exceptions. 


COPPER TO IRON CONNECTIONS 
MUST BE SOLDERED 

In overhauling rural lines, the connec- 
tions that must be soldered are those be 
tween the copper wires leading from the 
telephones to the line, and ground wires 
which usually are made of iron. 

If dissimilar metals, such as iron and 
copper, are left unsoldered, a battery ac- 
tion will be set up whenever the connec- 
tion becomes moist and this will rapidls 
cause corrosion, which forms a dry 
powder between the wires. 

Copper to iron joints should never be 
opened for testing without resoldering 
at that time. However, if it is impos- 
sible to solder then, the joint should be 
protected from moisture by tinfoil and 
tape until it can be soldered. The best 
method of soldering such joints is to use 
a large and extremely hot iron with wire 
solder and noncorrosive paste, or, if the 
wires are well sandpapered, rosin core 
solder can be used. 

It is important to leave ample space 
between the turns of copper on the iron 
wire so the solder can get in between the 
turns and become well “sweated” to the 


iron 


CREOSOTE BURNS 
Usually a man approaching a pole feels 
safe in assuming that it is just another 
pole. It is not a safe assumption, espe- 
cially if creosote has been used in pre- 
servative treatment of it. Creosote con- 


tains carbolic acid, a strong caustic po 


30 


HELPFUL HINTS FROM 


HERE AND THERE 


son During hot weather the eCOsot 
iozes out on the surface of the timbe 
and may produce painful burns. Special 


care should be exercised to keep it out 
Recently a lineman, in at 


tempting to straighten a tower brace 


of the eyes 


striking it with a hand-axe against tl 

creosoted butt of the pole, missed th: 
brace, the blow splashing creosote in his 
eye. Do not touch the eye or any sens:- 
tive surface of the body with fingers 
that may have creosote on them. “If 
you have a creosote burn,” says the Au 
Sable News, “flush the place with water 
Then apply alcohol or epsom salts, it 
you have either. One or two borax 
(sodium borate) tablets in eye-dressing 
kits may be used if necessary If the 
burn is in the eye, wash it with water 
by means of a dropper, then dissolve a 
borax tablet in the proper bottle filled 
with water and flush the eye with the 
solution, using a dropper. 3e «careful 
not to direct the stream on the colored 
part of the eyeball.”"—The Mouthpiece 

BLOWING FOR THE BLOWTORCH 

The blowtorch can be the lineman’s 
best friend or his worst enemy. More 
than one telephone lineman has alienated 
friends, family and children simply be- 
cause constant association with an old 
and wornout blowtorch left him with an 
irritable disposition. 

While the telephone man has a few 
more things than the average individual 
to make his life miserable, nothing is 
more aggravating to him than a tempera 
mental blowtorch. In spite of this fact 
there are those who continue to use them 
for years after they should have been 
relegated to the junk heap. 

Consider the lineman trying to solder 
out on the line on a windy day. He will 
take his blowtorch down behind a bank 
to generate it, rush madly to the lim 
with it as soon as it seems to function 
properly, and about the time he gets 
there the torch will go out again and int 
will have to repeat the procedure 

After several of these rounds with the 
blowtorch any lineman is justified in 
losing his temper. The same thing often 
occurs in sending a blowtorch up a pol 
on a handline after it has been generated 
on the ground. It would seem sometimes 
that the torch takes a fiendish delight in 
snuffing itself out just before it reaches 
the top of the pole. 

Following several repetitions of this 
occurrence it is not strange if a lineman 
bounces the torch down on a rock from 
the top of the pole. This is a very good 
remedy for the wornout torch and om 
which will make certain that the line- 
man will be supplied with a modern edi- 
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tion of a blowtorch, after which his 


troubles will be over The blowtorch 
will be the lineman’s friend, and his dis 
position will improve 

The rule which applies t 
is also true of the firepot or 
sed by the cable splicer. If it is an 
quated and de fective, the splicer’s life 
is one of torment. If it is modern and 
in working order, it will be looked up 
by the splicer as his “best friend.” 


[here is nothing more disastrous trom 


the splicer’ point of view than a tur 


nace which fails when the metal is not 


quite sufficiently hot to wipe the splice, 
- <. oh iil f thunder 
coincide wit! ne onset OI a lunder 
st ower 
The time lost na detective ornotl 
furnace six months’ time would bt 
five or six new ones \ splicer reall 
1 er 
should have two furnaces available s 
that he can substitute one for the other 
case one should fail hin 
The new type blowtorches ot all 
ave any improved teaturt ‘ 





of a few years ago 


ble wtor< h will get | ot a d st i hot 
all kinds of weather, and won't snuff out 
in a high wind It can be cleaned easily 
and should a small part wear out, it cat 
be replaced at a small cost. This makes 
the lite i the tool conside rably onge 
than the ld style types, which were 
che ij to throw awa than t epall 
Tests have proved that all torches 


ertised in TELEPHONE E» 


GINEER are good, and you will not make 


turnaces adv 


mistake in buying any one ot them 
[here is a torch tor every need There 
are torches of the gasoline type, large 
and small, which may be secured in the 


size and shape best suited for your pa: 
ticular work. There are also small auto 
matic alcohol torches which are ideal f 

| nere 


in every tool kit. They are 


certain kinds of work should be 


+ 


it least one 
especially suitable for troubleman, tor 
they are light, small, and suitable for the 
type of soldering jobs usually performed 
by the troubleman 

The modern firepot or furnace 1s eas) 


' , 
to generate and will stay hot 


Some burn 


kerosene and others burn gasoline. They 


are built for strength and will stand hard 


isage for an extended period. They bur: 


i 


steadily and do not flash up at intervals 


like the old types which have ignitec 
many a kettle f paraffin ind cause¢ 
serious nres 

The advar tages < { these new ty pe port 
able heating appliances are many am 


should not be ignore d by tne 


1 


} 


] 


W ide aw ake 


manage vho would realize the full efh 
ciency of his outside force, which 1s im 
poss! le vith old obsolete , worn-out and 


battered torches and furnaces 


By Ray BLAIN 


Adequate fre protection tor equipment 





TELEPHONE ENGINEER 


the average telephone exchange It 1s 
small wonder that more systems do not 
burn up than do. This was brought home 
to me forcibly a short time ago when a 
form of 


fire started in the main cable 


an unused switchboard position in on 
of our exchanges. Like most fires thers 
seemed to be no reason for it and it 
origin still remains a mystery 


This exchange was equipped with the 


usual sand buckets, which are supposed 
to be so effective in smothering out equiy 
ment fires. The wire chief promptly 
poured sand on the cable form, but even 


after emptying the contents of two sand 


buckets the fire smoldered merrily o 
inside The difficulty in using sand is 
that it does not penetrate into small 
spaces as fire does The cable form was 


then torn open and the sand still refuse: 


to extinguish the smoldering insulatior 


When the fire was finally extinguished 


cabling 


in the entire position, was in such a con 


the cable form, and in fact the 


dition that an expensive rebuilding jol 


Was necessary 


We took our ugh bu 


loss calmly et 


decided to investigate and find out how 
some of the larger companies were pr 
tecting their equipment from the fit 
hazard and if possible prevent a recut 
rence of the incident in our own plant 


In other words, “after the car was stole 


ve locked the garage,” and were deter 
mined to find the most effective meat 
of extinguishing fires in equipment so a 
destruction \\ 


several years 


to avoid its complete 
soon found that we wert 
behind the times with our red _= san 
buckets 

We decided, as have 


phone companies, that the inert gas type 


most large 
extinguisher, which is the perfect apph 


cation of carbon dioxide to the extin- 
guishing of fires, was the most desirable 
for our requirements The size chosen 
weighs 48 pounds and contains 15 pounds 
of gas which on liberation gives approxi 
mately 127 cubic feet of gas. The actior 
of this gas in the extinguishing of a fire 
is quick as it cuts off the essential el 
ments required for combustior 


The real advantage of the gas is that 


it is absolutely harmless around the most 


delicate equipment. There is no danger 
from moisture or chemical action as the 
gas is bone-dry, non-corrosive and clean 
Neither will this extinguisher deteriorate 
with age or corrode its container. It 

freeze, 


absolutely leak-proof, will not 


and does not require periodic refills 


Being a gas, this extinguishing agent 
penetrates into crac ks, crevices and places 
our sand or any liquid could not reach 
It kills the 


masses of 


most inaccessibl hires mm 


electrical wiring or in and 


ibout equipment This gas is a nor 
conductor and can be used on live ele 
trical equipment without danger of flasl 


over or injury to the operator Its di 


31 
strength is greater than that ot! 
After one of these extinguishers 1s 
used it can be easily refilled at any soda- 
fountain cylinder charging plant or b: 
any dealer of this type extinguisher. 

We like this extinguisher and believe 
it ideal for all-around telephone equip 


ment fire protection. Considering the 
great expense that can be caused by even 
the smallest fire in a switchboard if not 
extinguished promptly, it does not seem 
that any telephone company can_ well 
afford to be without at least one of thes« 
extinguishers in each exchange, no mat 
ter how small. It is the cheapest form 
oft fire insurance as imsurance may pay 
the money loss of the equipment, but the 
loss by not being able to furnish uninter- 
rupted service to subscribers cannot be 
estimated in dollars and cents. This ex 
tinguisher will insure continuous service, 
or at least that it will not be interrupted 
by fire damage 


ANNOUNCE 1931 


\ number of 


BUDGETS 
companies in the Bel 
System have announced their construc 
tion program for the ensuing year. 
Southwestern Bell Telephone company 
is to spend $52,000,000 during 1931 for 
construction in Missouri, Arkansas, Okla 
homa, Texas, and Kansas, according to 
E. D. Nims, president of the company. 
\pproximately $14,000,000 will be ex- 
pended by the Chesapeake and Potomac 
Telephone company of Virginia for plant 
additions and replacements in the next 
Of this 
amount, officials estimate that $3,927,000 


will be 


three year period ending 1933 


spent in 1931 

Tele- 
phone company has outlined expenditures 
approximating $11,850,000 for the Dis 
trict of Columbia in the next three year 
period, of which $3,550,000 will be spent 
this year 


The Chesapeake and Potomac 


The company’s expansion program 
provides for a new gain of 26,900 tele 
1933, with which 


Washington will be 


phones by the end of 
increase served by 
195,000 telephones at that time. Tele- 
phone development in Washington is one 
of the highest of any city in the world, 
there now being one telephone for every 
three persons 
Extensive improvements are alsé 
President 
Indiana Bell 
announced a 
1931 of $5, 


This is part of a three year pro 


where 
Carroll of the 


scheduled for Indiana 
James ke 
Telephone company has 
construction program for 
821.000. 
gram, expenditures for which are ex- 
pected to total $18,000,000 

One of the important items in th 
company’s program is $1,850,000 for a 
new central headquarters building in In 
dianapolis. The building will have seve 
stories, built of structural steel and reir 
forced with concrete and exterior facing 


f Indiana limestone 








Features of Modern Telephone Pay Station 


History of Coin Boxes and Early Difficulties in Establishing Suitable Telephone Rates Explained 
Here by W. J. Vincent, Development Engineer, Rochester Telephone Corporation, Rochester, 
N. Y., in Connection with a Detailed Description’ of Coin in the Slot Telephone Mechanics 


For nearly two years following com 


mercial application of the telephone, the 
service was confined principally to pri 


switching 


vate lines, no_ satisfactory 
means having been devised up to that 
time. However, as greater public in 


terest in telephonic communication be 
came evident, telegraph switchboards of 
the peg type were improvised to enable 
sub 


T he 


real value of telephone service was thus 


any two of the former private line 


scribers to be connected together 
enormously enhanced and complexities of 
the 


became manifest and multiplied rapidly, 


new art not heretofore encountered 


as the number of lines increased. 





ow; ¥. 
Rochester Telephone Corporation 


Vincent, Development Engineer, 
Not the least of the many new prob- 
the Unlike 


some of the other phases of the business, 


lems was matter of rates. 


1 


the rate question had no counterpart in 


any of the then known arts and that the 
groups who set out to determine equita 
ble telephone rates were well nigh over 
whelmed was evidenced by one of the 
members of these early committees when 
he expressed the view that the inventive 
genius of Professor Bell in giving us the 
equalled if not ex 
the upon 


whom had devolved the duty of making 


telephone had been 


celled by that of gentlemen 
rates. 
Tariff, or measured service, not unlike 
have today, was proposed as against 
flat or 


1880 and it its 


we 


the unlimited service as early as 


interesting to note in 


this connection that measured service was 
city of Rochester 


put into effect in the 


intil 1889 


x 
x 
NM 


In the year 


no doubt 


when the flat rate was restored, 
on account of the increased cost of han 
dling calls on this basis by the ticket 


method, no suitable n registers or 


meters been developed. 


Among 


1 


was tnat 


the various rates considered 


of the “pay as you go” coin in 


the slot scheme which became quite 
popular during the middle nineties, espe- 
cially in Chicago. This type of service 
is particularly suitable for public pay 


stations where it has found its greatest 


favor, comparatively few of these coin 


boxes being used for residence 


now 
service 
The 


the operator 


rst coin boxes designed to give 


control of deposited coms 
the Pan 


were introduced in St. Louis by 


Elec tric Telephone ( ompany. Che a. ol in 


boxes were of the prepayment type; that 
is, a coin of the proper size had to be 
dropped in the slot before 1f was pos- 


sible to signal the Apparently 


operator 
this early attempt to inaugurate coin box 


service did not meet popular approval, 


for the coin boxes were removed shortly 


after. 


Subsequently Mr. C. E. Scribner of 


the Western Electric Company developed 


a prepayment type of coin box in which 


he utilized the polarized 


principle of the 


relay and incorporated other refinements 


lacking in the earlier types In the 


Scribner coin box what is essentially such 
so pivoted t 
the ot 


a relay has its armature 
it can be tilted one way or 
pending upon the polarity or direction of 
the 


operating current sent out over one 


side of the line to ground from the cen- 


tral office. An impulse of 110 volts posi- 


tive current will tilt the armature in the 


direction that will cause the trap on 


which the coin rests to likewise tilt. thus 
allowing the coin to drop into the 


com 
receptacle. An impulse of 110 volts nega 
tive current will tilt the trap in the oppo- 


site direction and the coin will drop into 


the coin return in the lower front of the 
box In its descent through the chute 
each coin strikes a gong and thus gives a 
distinctive tone or combination of tones 
tor the three sizes of coins used. Slugs 
or coins not of proper size fall out of 


he coin chute, before reaching the signal 
gongs, into the coin return. By forcing 
the user to deposit a coi order to get 
Central 1 great deal of time is savec 
~} 1] far her + ] 

on each call, or whet ne called party 
answers it 1s not necessary for the opera 
I O request Geposit, which usually re- 
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sults in more or less d 
user lit alway S | aving 
handy On account of 


advantagt : the 


prepayment 


1 
aQQOl 


box telephones has beet 

in practically all of the lat 
so in keeping with this poli 
ter Telephone Corporat 
about a year ago, the placi 


box telephones in the ¢ 
on prepayment basis 
actual 


ing with the 


coin box system, 
sidered advisable to give 
ther study with the vi 
ing 
if practicable 

Since by far the lar 
calls pay 


numbers (nickel 


Station 


from 
calls I, 
a substantial operating 
effected if 


such an impr 


made at a reasonable c 


the timing of 


automatic collect anc 
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ty 


Be TK 


modif 


howeve T 


es 
S a 
it 

Savl 
ver 


pay stati 


ways required a good deal 


tors’ attention if each c: 
timed, with the result 
attempting to keep eve 
correct records or s 
hardly justified To aid 


noting elapse time on 


tions, a pilot lamp arrangs 


seconds every ve 


used in i 


been some in 


this lamp is common 


operators and has no « 


the starting time of the 
the actual value of 


A simple, 
the S¢ 


rather small 
of timing 
desirable 


Intensive development 


ried on in collaboration 
berg-Carlson Telephone 
Company for several 


deavor to 


tures in the regular prepaym«e 


system Our efforts 

design of a central office 
which it was felt would pre 
the above-mentioned features 
installation was accordingly 
to be made in our Culver ex« 
necessary changes in the c: 
station wiring for regula 
operation aré the same, so tl 
tional cost in this respect is 
providing these operating 
the actual modifications being 
the cord circuits and pos 
ment While we have id 


11 
Calls 


such 


calls is 


d to flash 


minute 


months, 
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re quite 
Was Car- 
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pa it ly small n ( I sta S 
working on this basis thus tar I fhe 
tity ¢ t th my ] +} ] 

peo] estima i i¢ mp vec eT 
of handli these alls s VS a east 
Op* it 2g efficienc I ove thirty-t et 
per cel s compared witl st ivment 
pla M I at ul t greater 
accuracy I time che © with = the new 
system, the averagt holding time is 
noticeably reduced, thus retlecting higher 
efhciency the S¢ I pay station equi] 
ment 1 other plant tacilities 

The operation of the imq ed system 
s briet is foll The t deposit 

ga < 1 tt proper < te | gs i 
the line gnal t thie perat regard 
less whethe the I e1ver! 1S taken 
low ot. This is intentionally sé 
arranged that 1 the ¢ nt 1 stuck 
coll 1 Taliure Oo lect r retur tor 
any reason, such a condition will be 1m 
mediately indicated to the operator and 
referred to the trouble desk The opera 


tor answers a call in the regular manner, 


with a back cord which automatically 
connects her telephone set to that pair 
of cords Assuming that the number de 

sired 1s Main 246 she then inserts the 
tront r calling cor { the jack of an 
idle trunk lit to the Main Office B 

switchboard. When t two impulses of 
tone are heard the number 1s passed to 
the “B” operator wl establishes the 
final connecting link to the called sub- 
scriber’s lin As soon as the pay station 


operator has passed the number she de 


presses one t the duplicate release keys 


common to her position, which discon 


nects her set from that pair of cords and 
at the same time cause¢ he 

lamp signal associated with 

ord to glow dimly until the 

answer! when it is exting 

; : 

pletel f the calling party 

betore the called partv ; vers ‘ oin 
will be simultaneously released and drop 
nto the etl recepta le Should the 
calling party flash the Swit va). t 

. 


attract the operators’ attention on account 


of hearing no ringing tone, or tor other 
110157 1 : 
reason the coll Wi LiKe W1S¢ De re 
+44 ] na +} ' r ; r lame ion l 
irned and ne supe s\ amp signa 
associatet \ I the inswe ne ct rd will 
start flashing and continue to do so until 
the receiver is hung up, or the operator 
operates the listening ke of that connec- 
. er ' 
tion If a re-establishment of the same 
ill, r another number is requested, the 
ts Cag las ¢ f 4 ’ 
opera sks tor ¢ ( on 
the iC tw I ¢ s ide aware Dy 
the distinctive gong tones that rea her 
ear Shi d_ she Ne tol t it r com 
4 a { id peel ré LPs) ted he 4 in 
Ve Ss T ent ly A draw 84 
‘ 1 . 
the plug tre t A Stat line and 
observing the line gnal comes 1 
’ 
vhicl ‘= | 1 cs the s in 
, 
the cl r 
T 
The act f the « partv answering 
sends out a mpulse of 110 Its direct 
curre f opposite polaritv = . 
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ection is made at that instant, which is 
ndicated by the single flash of a green 
pilot signal at the position. The timing 
device is also automatically started at 


that instant and moves over a step every 


fteen seconds If conversation is held 
‘ > ‘ 

e minutes so tha the 21st ste; is 

} ] 17 

reached, a relay in the cord rcuit will 


e locked up under control of the listen 


ing key and cause the calling supervisory 


signal to flash until the operator goes in 
on the onnection to request the dem sit 
f another nickel for further conversa 
tiot This condition will be repeated at 


the end of every five minute period as 
long as the parties remain on the line 

On calls for which no charge is made, 
such as police, fire department and_ the 


telephone corporation offices, the coin is 


immediately returned by the operator, 


there being a return key and collect key 
provided with each pair of cords. On all 
calls for “long distance” the initial coin 
posited is likewise returned as the col- 
lection for entire amount of toll charges 
is made later by the toll operator over 
special toll switching trunk: 

This system of coin box operation has 
now been in use in our Culver exchange 
for several months and its performance 
has been sufficiently promising to war- 
rant its general adoption for the entiré 
city of Rochester, the project already 


being well underway 


APPOINTED GENERAL COUN- 
SEL FOR ILLINOIS BELL 


Kenneth F. Burgess has been appointed 
general counsel of the Illinois Bell Tel 
phone Company, effective March 1. Mr 
Burgess comes to the telephone company 


Burlington and 





Kenneth F. Buraess, General Counsel, 
Jil 


Illinois Bell Telephone Company 


Quincy Railroad, where he has_ been 
general solicitor At the time of assum- 


ng his new position, Mr. Burgess also 
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becomes a member of the law firm of 
Cutting, Moore and Sidley 

After his graduation from the Univer 
sity of Wisconsin in 1910 and the law 
school in 1912, Mr. Burgess practiced 
law at Lancaster, Wisconsin, and was 
Circuit Court Commuissione! lor two 
vears He has been associated with the 
legal staff of the Chicago, Burlington 
ind Quincy Railroad Company — sim 
1915, except for the war period He 
vas appointed general attorney for the 
company in 1917 and became general 
solicitor in 1924. From 1918 to 1920 Mr. 
Burgess was regional commerce counsel 
for the United States Railroad Adminis 
tratior He is a member of the Public 
Utilities Section of the American Bar 
Association and was chairman of that 
section in 1930 

Mr. Burgess is a member of the Amer- 
ican and Chicago Bar Associations, the 
Association, the 


Academy of Political Science, and the 


American Economic 


University, Union League, Wisconsin 
Club of Chicago, Western Railway Club 
of Chicago and the Glen View and 
Evanston Country Clubs 


ASSOCIATED TO SERVE MORE 
THAN HALF MILLION 
TELEPHONES 
Associated Utilities Co 
las acquired control of United Telephone 


Pele phi ne 
} 
Co., with subsidiaries operating telephone 
properties in eleven states, according to 
an announcement by Marshall E. Samp- 
sell, president, 


Utilities Co. 


Associated Telephon - 


lor the twelve months ending October 
31, 1930, subsidiaries of United Tele 
phone Co. reported consolidated gross 
earnings of $1,706,730 

The subsidiaries of the United com- 
pany serve 50,370 stations in 322 com 
munities. In eight of the eleven states 
served by the United companies, the As 
sociated Telephone Utilities system al- 
ready has large operating units, facilitat 
ing integration of the two systems and 
making possible large-scale, economical 
operation of each unit. The states in 
which consolidations may be effected are 
New York, Ohio, Pennsylvania, Michi- 
gan, lJowa, Missouri, Oklahoma and 
Texas In addition the United com 
panies serve in New Jersey, Louisiana 
and Arkansas. 

Among the principal communities 
served by the United companies are 
Marion and Bryan, Ohio; Newton, N. J.; 
Sturgis, Coldwater and Three Rivers, 
Mich.; Gonzales, Goose Creek, Robstown 
and Rio Grande, Texas 

With addition of the United companies 
the Associated Telephone Utilities sys 
tem will serve more than half a million 


elephones in over 1,950 communities in 








Suggesting 


the use of 


from 





‘om use of toll and long distance 
service is widespread in business. 
But this is not generally true in 
the home. There is, therefore, a 
very real need for explaining the 
speed and simplicity and economy of 
out-of-town telephone calls. 

Women are important and logical 
prospects for residential toll service. 
For that reason, advertisements like the 
two on the opposite page are appear- 
ing regularly in a list of the principal 
women’s publications. 

In caption, sub-caption and text, 


these advertisements suggest appro- 


priate occasions for employing toll 


An Advertisement of the American | elephone and | elegraph Company | 
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Tout 


home , 





service... when friends move RE. 


to other cities, when children; 

















away at school or college, when 
are birthdays, anniversaries, or s 
events of any kind. They emp 
the complete and persona/ quality 
telephone call... its speed and ¢ 
nience. They stress low cost and 
specific rates for various distances. 

Just as long distance adver 
reaches the business man in his 
so this advertising reaches and 1 
ences his wife in their home. An 
telephone companies, whether 
or connecting, share in the incre 


trafic that results. 
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Receiver Maintenance 

©.—Will incorrect spacing of the air 
gap between pole pieces and diaphragm 
affect receiving efficiency of a telephone 
receiver f& 

A.—Incorrect air gap adjustment may 
materially reduce the receiving efficiency 
and it is desirable to keep the air gap at 
its correct value. On regular receivers 
this air gap should be between 0.014 to 
0.016 inch, and for operators’ receivers 
may be slightly less. 

Experienced telephone men can gen- 


My 


Pecan @ Figo > 


GAUGE FOR CHECKING RECEIVER AIR CAP 
Fig. 1 
erally determine if the air gap is correct 
by snapping the diaphragm with the 
index finger. A better method is to use 
a receiver gauge, as shown in Figure 1. 
Switchboard Cord Repairs 
Q.—What is the proper method of re- 
butting switchboard cords? 
A.—Cords should be cut back as fol- 
lows 
Step No. 1—Cut off the defective or 
worn portion of the cord and slip outer 
braid back. Next remove 1'% inches of 
the inner braid. 
Step No. 2—Pull the outer braid for- 
ward 
Step No. 
2-ply linen thread as shown to hold braid 


—Apply serving of No. 35 


from slipping back when plug is screwed 
onto cord. 

Step No. 4—Trim off spiral binding 
strings and cut conductor to proper length 
to reach terminals in plug. 

Step No. 5—Use one of the following 
methods for attaching conductors to ter- 
minal in plug: 

Method A—IW ire terminal method: 
Slide conductor braid back % inch on 
tip and ring conductors and thread a No 
28 copper wire through the strands of 
the tinsel conductors. Leave a loop at 
one end and wrap the wire tightly around 
tinsel conductor. Draw threaded end 
of wire so as to remove loop and twist 
the two ends together. About one inch 
of wire should be left for attachment to 


THE TECHNICAL 
CLEARING HOUSE 


B. C. BURDEN, Editor 





terminal. The braid-on the sleeve con- 
ductor should be pushed back and the 
bare conductor pressed back against the 
cord and the plug eg on. The No 
28 wire should next be placed under the 
terminal screw and the excess cut off. 
The conductor braid should be slipped 
down flush with the terminal screw. 

Method B—Soldered tip method: This 
method consists in wrapping the tinsel 
conductors with a fine tinned wire and 
then soldering to regular cord tips. In 
some cases tips are pressed on 

Method C—Punched hole method: 
This method consists in merely sliding 
the braid back on the tip and ring cor- 
ductors and punching a small _ hole 
through the strands near the end. This 
method is both simple and effective 

The firm whose equipment is used 
should be consulted for the’correct meth 
od of rebutting and cutting back and the 
type of cord determines the* method to 
use. 

Line Wire Sleeves 
()—How many turns should be given 


STEP # | eee | |e” OF INNER BRAID 











“STEP #5: oe eet ric 
ATTACHING CONDUCTORS TO 
Method A- Wire Svan Method 














Fig. 2—Cord rebutting 


iron or copper line wire sleeves, and 
should the ends of the wire be turned up 
after being passed through the sleeve? 
A.—Copper sleeves should be given 
3% full turns and iron sleeves 3 turns 
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The ends of the line wire should be 
turned up and cut off as shown in 
Figure 3. 

Lron sleeves 


3 Fall tleras x 
, vr? up 
€ 2, pPper Sleeves — 


2 ee LS a 


STANDARD SLEEVE CONNECTION 
Fig. 3 


Installation of Telephones 

Q. What is the standard height for 
hanging wall telephones when the sub 
scriber doesn’t indicate a preference? 

A. Wall telephones should be hung so 
that the transmitter is located approxi- 
mately 55 inches from the floor. 
Transmission Loss of 22 Gauge Cable 

©. How does the transmission loss of 
22 ga. telephone cable compare to the 


loss of No. 12 iron metallic circuit ? 





Fig. 4+—Eye-bolt method dead-ending 


A. 22 ga. cable has a loss of 1.7 db 
per mile, and No. 12 iron a loss of .30 
db. In other words one mile of 22 ga. 


cable would give a_ loss equivalent to 
that of 5.6 miles of No. 12 iron 

Eyebolt Method of Dead Ending 

QM. Is the eyebolt method of dead 
ending suspension stand and down guys 
considered good practice? 

\. Yes, the eyebolt method is being 
used by many of the larger companies 
and is an approved construction practice. 

Figure four shows how both suspen- 
sion strand and down guys may be fast- 
ened to the same eyebolt 

Insulation Resistance of Recovered 

Condensers 

©. How can recovered condensers or 
condensers in returned telephones be best 
tested for insulation resistance, and what 
requirement should be set up for con- 
densers used in common battery sets and 

(Continued on page 40.) 
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A True Gauge of Toll Traffic 


ipso Calculagraph is not only a vigilant 
guardian of toll board revenue, but also 
iuge of traffic. The toll 
| by the Calculagraph pro 


an accurate og 
tickets recorde: 
vide a clerical measurement of toll income 
down to the last cent, and every penny is 
always accounted for. Managers also find 
these records a daily index of their traffic 
flow—convenient, certain, easy to check up 
in the brevity of the useful information 
summed up. 

The Calculagraph stamps on the toll ticket the 
beginning of each call together with the time 
elapsing during each call, down to the quarter of 
a minute, for any number of calls—producing a 


permanent and accurate record of each. 


Prices and Information on Request 
THE CALCULAGRAPH COMPANY 
50 Church Street Dept. 22 New York City 






THE ELAPSED TIME RECORDER 


LLL \ 








TELERING 


The Super-Ringing Machine 
Enjoys World-wide use 
Throughout the States, in Canada, Mexico, South 
America, Europe, and the Orient 


WHY? The answer is 


obvious. 


Let it serve you like- 
wise. 


Low first cost 
Negligible Operating 
Expense 


No Radio Interference 


Operated by Commer- 
cial Alternating 
Current. 





FULLY 
GUARANTEED! 


Price $44.00 F. O. B. Elyria 
It pays for itself. 


Sold by Leading Telephone Distributors. 


TELKOR, INC., ELYRIA, OHIO 


(Write for booklet) 








How to tie up 
service... wholesale! 


... It doesn’t take much defective tele- 
phone cable to tie up a whole system...silence the busiest 
lines...win the wholesale ill-will of subscribers...To 
maintain “unbroken service,” the watchword of the tele- 
phone industry, it pays to use the finest cable obtainable. 
It more than pays to install Western Electric Lead 
Covered Cable...not the cheapest cable, but the most 
economical in the long run...Why is Western Electric 
better? The answer is easy... Experience since the earliest 
days...largest and best manufacturing facilities...selected 
quality materials ... careful testing and re-testing . . . 


and all the tradition for quality implied by the name, 


Western Electric. «Grayba R 


| OFFICES IN 76 PRINCIPAL CITIES. EXECUTIVE 
OFFICES: GRAYBAR BLDG., NEW YORK, N. Y. 
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New Central Office Equipment at Eldon 


Kellogg Unit Type Universal Switchboard Installed 
in Exchange of lowa-lllinois Telephone Company, 
Subsidiary of Central West Public Service Company 


By O. F. SCHOLLENBERGER 


Sales Representative, Kellogg Switchboard & Supply Co., Chicago 


4 population of 2,200 makes up the 
town of Eldon, lowa This town 


situated on the Des Moines river, twelve 


miles southeast of Ottumwa, in Wapello 


county. The Wapello county agricultural 
fairs have been held in Eldon, lowa 
every year for the past thirty-five years 


Due to nature’s own handiwork, the fair 





Frank Milholian, president and general 
manager of the Central West Public Ser- 
vice Company, Omaha, Nebr., which 

ns the lowa-Illlinots Telephone Com- 

pany at Eldon, Iowa 

rrounds are the most beautiful found 
1e state Among other things within 
the limits of Eldon are three fine banks 
large railroad yards that employ hun 
lreds of people, and one of the best hig! 
schools of the state, where practically all 
yf the major athletic tournaments are 
1eld Coal mining is the leading indus 
ry throughout this territory 

Eldon, Iowa, has been increasing 
size and prosperity vear alter vear Ba 
1¢@ Home Telephone Co. w 


organized to render telephone service 


the citizens of Eldo The compat 
then owned by Mr. J. R. Eddy, at first 
Was serving only twenty-five subscriber 
t s} wed i constant increas¢ 1! ts 
bseriber list In 1904 the exe g 


vas sold to the Midwest Development 
Rapids, lowa 
Incident to the history and grow 
the Eldon exchange, it is a fact that tl 
overflowing of the Des Moines river 
1903 entirely submerged the central 


equipment, including the Kellogg mag 
neto switchboard, for ninety hours. Sin 


that time, however, the exchange build 
ing has been raised to avoid all futur, 
flood damage to the equit 

In 1909 Mr. J. W. Calhoun of Ottum 


wa, lowa, purchased this exchange tron 
the Midwest Development Co. The nam: 
was then changed to the Eldon Inde 
pendent Telephone Co 

Nineteen twenty-four showed anothet 
decided mark of the progressiveness Ol 
Eldon when the city purchased a modern 
fire alarm system A control connected 
to the new fire alarm system was in 
stalled in the telephone office 

On April 1, 1928, the 
Telephone Co., with headquarters at 


[owa-Illinots 


Burlington, bought the Eldon exchange 

In November, 1928, the Iowa-Illino: 
Telephone Co. became part of the Central 
West Public 


Neb., and is operated as the Burlington 


Service Co. of Omaha, 


district, serving 24 exchanges in south 
eastern Iowa and western Illinois. Mr 
P. H. Lyday is district manager in 
harge of this group, with headquarters 
it Burlington, Iowa 

Frank Milhollan is president f the 
Central West Public Service Co. which 
is one of the fastest growing utilities 
the Middle West 
the company are maintained in Omaha 
Neb The Central West Public Servic: 


Co. and its subsidiaries supply one or 


The general offices of 


more classes of utility service to 249 
communities in North and South Dakota 


Minnesota, Nebraska, lowa and Illinois 


Electric light and power are furnished 
n fittv-five towns gas ur vate 
ind r ep! e ser () | 
| bec in necessary t ve é 
type I servic it Eldor Keeping wit 
the growtl r trie tow It Vas decid ( 
install new entral ne equi 
ment with whi th ( ld ( com- 
rie mattery as vell nag ser 
¢ subscribe ( aue | t 
\ ing f the | \ [his s Telep 
( it Eldon recently r e the on 
i ew tw positiot \elloge t ( 
sal switchboard. 7 oa 
has al iWtimate « ipacit f 800 universal 
cal | ret r 40 é ppe 
300: wire pped with tet 
magneto t lines é 50) and 
equipped with 30 magnet rural lines 
Each position 1s wired and equipped with 
17 wt ersal cord cure ts ing 1 f 
20 
eT 


own and assisted materially in ob- 





rson is well liked by the local su 


ne teature 

H. H. Peterson became local man 
the Eldon exchange on April 16, 
He is an enthusiastic booster of 


} 


ng the new telephone system Mr. 


Parsov 

f the Central West Public Service 
Company, Omaha, Nebr., visited the ex- 
hange at Eldon, lowa, to view the new 
‘quipment imstalled by the Iowa-Illinois 
Telephone Company 


s, general plant superintend- 


the time of the cutover to the new 


rsal switchboard the old magneto 


ward was filled to its capacity of 350 


drops 


1al¢ 
t 19 
NCO 
T+ 
S17MHs 
phone 


serving 407 subscribers. Thirty 
subscribers were added imme 
nstallation of the new 


interesting to note that many ol 


ers still retain their original tele 
umbers atter a quarter 
eek llowing cutover vita 
ere issued to the subscribers to 
i formal opening of the new ex 
\pproximately 400 men and 
nspecte | the centr! i] ITNICE equip 
Managers and other employees 
nearby exchat ges als: called t 


ngratulations. Messrs. F. M 


general superintendent of th 
a » | . - * sot 
company; R. H. Jensen, district 
= 

cial superintendent of the Bur 
tt nd ©. Schollenberger. rep- 

é ind nollienberge ep 
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NEW POLE STANDARDS | 


The question of the proper fiber stress to be used in calculating 
the strength or load capacity of wood poles has at last been 
definitely settled, and the following values adopted for the 
National Safety Code: 











Creosoted Southern Pine 7400 lbs. 
Chestnut 6000 lbs. 
Western Red Cedar 5600 lbs. 
Northern White Cedar 3600 lbs. 


The American Standards Associated Committee, in conjunc- 
tion with representatives from the U. S. Forestry Department, 
Utility Associations, and Pole producers, after an extensive 
study of many tests and all available data, has solved this 
problem for the Utility Engineer. 


Long and rigid service tests in different sections have already 
proven the superior durability and resistance of Southern Pine 
to decay and other destructive agents, when treated, full 
length, by the pressure method with high grade coal tar creo- 
sote oil, and when due consideration is given to the fact that 
this high breaking strength of Pine is maintained practically 
uniform, thru this preservation. tor more than thirty years, it 
is readily apparent why Utility Engineers are adopting this 
type pole as the safest and most economical. 








In the work of supplying the pole needs of the Telephone 
Industry, the Brown Wood Preserving Co. is advantageously 
situated by reason of its extensive Pine timber holdings, assur- 
ing a future supply of poles at uniform cost, and the operation 
of two modern treating plants, at Brownville, Ala. and Louis- 
ville, Ky. This set up enables Brown to furnish Creosoted 
Dense Southern Pine poles at an economical cost, uniform in 
quality, and make prompt deliveries. 





Try BROWN on your next pole requirement. 





BROWN WOOD PRESERVING COMPANY 
4th & K Streets, Louisville, Kentucky 


Long Distance Telephone—Magnolia 2407 


BROWN 














SSS CREOSOTED YELLOW PINE PRODUC Saaz 


300,000 Acres 
One of the 
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resentative of the Kellogg Switchboard most modern. 


& Supply Co., were among those present 


switchboards have accomplished in thei 


Knowing what Kellogg the tvpe ot service they are now getting 


Lie. 


[They are in accord with the sentiments 


at the opening. other exchanges, the Jowa-lIllinois Tele- uttered by the mayor of the city 

Mr. Lyday writes on the night phone Co. had no hesitancy in selecting we are proud that we can have a system 
of the cutover not a single case of trou a unit type universal switchboard manu such as you (lowa-lIllinois Telephone 
ble in the central office equipment or out factured by the Kellogg Switchboard & Co.) have given us, linking us up with 


side plant appeared to mar a perfect 


‘cut.’’ of a board for Eldon. 


More than $25,000 has been exended t 
make the 


The people of 














View of terminal room showing main distributing frame and 
cable run which serves the new Kellogg 
switchboard at Eldon, lowa 


RELAYS INVOLVED IN RING- 


(Continued from page 22.) 
immediate operation, which is not. the steady —brilliancy, 
case. 
jack. The No 


With the 16 cycle key held operated : : 
No. 3 ground. 


a circuit through relay No. 8 to relay 


Supply Co. of Chicags 


Eldon are very. proud 


Eldon exchange one of the of their new central office equipment and 


. ' 
as the right kind the newest and best of its kind and plac- 
ing our town on a level with cities of 
much greater population than ours with 


common battery telephones.” 














Nos. 4, 5 and 10 to release 
ING KEY OPERATIONS tion takes the “B” 


trunk and restores 


operator 
the trunk 
indicating that that 
trunk is ready to plug same into a line A 


9 relay locks up from 


‘ 


} 





Two-position Kellogg Umt Type Universal Switchboard in- 


stalled by the Iowa-Illinois Telephone Co., at 
Eldon, Iowa 


THE TECHNICAL CLEARING 
HOUSE 


lamp to (Continued from pag: 


This opera 


from the 


o*) 


those used in magneto sets? 
Condensers can best be tested by 
means of a 100,000 ohm D.C. voltmeter 


and a 100 to 150 volt battery, or if such 


No. 3 is closed. Relay No. 8 has no When all of the common relays release a meter is not available, any meter which 
operating function at this time. When another call is allowed to come in in will read up to several megohms will 
relay No. 3 operates, operating ground the same method as explained above. As be satisfactory. [he condenser to be 


circuits are established to the main trunk 
circuit through relay No. 5, via the com 
mons through relay No. 11. This causes 
relay No. 31 to operate. A No. 11 relay is 
ground is also placed on the low winding 


the No. 20 slow release relay and th mon relay will not 


common 


the 16 cycle key has been held operated 
during all these operations and as 
other call has come 
operate 
released, a circuit ts 


closed from the winding at the connect 


tested is connected across the test leads 
an to battery and voltmeter and the steady 
the No. 11 con deflection noted. The insulation resist 

When th ance is then determined by subtracting 
, the deflection in volts from the test bat- 


tery voltage and dividing this result by: 





of common relay No. 27, which was ing point of the non-inductive resistance the deflection in volts. This quotient 
yperated and which in turn operates relay coil to a back contact of the No. 11 relay multiplied by the voltmeter resistance in 
No. 7 ringing control relay of the trunk, and to an operating ground on the No, ©ms will give the insulation resistance 
locking up from relay No. 3 on the trunk 3 relay of the common circuit This 1 ohms of the condenser. Expressed in 
through its own contacts to relay No. 3 absolutely prevents relay No. 11 from C@¥a@tion from this is state is follows 
This sets the trunk plug ring circuit to operating on the new call at the time I I 
the ringing trip relay No. 6, but ope relays Nos. 27 and 9 reoperate, but whet x R 
at trunk relays Nos. 5 and 11. The Nos the 16 cycle key is eased the No. 11 Ee 
13 and 14 trunk relays also operate, relay reoperates as described in the fore Where 
making the 16 cycle selection and lock-up going paragraphs. This is the real pre X = insulation resistance in ohms 
from relay No. 7. The No. 9 cut-off  ventive for premature preselection page cc sily voltag 
“y= deflection in volts 

relay of the trunk also operates through There are a number of actual circuits - ese rn ge ee “a eter in ohms 
the non-operated relay No. 11. existing between relay windings and re- 

It is the operation of relay No. 9 in lay contacts in the future operations 
the trunk that actually starts the com this system that have not been explained, The city council of St. Paul, Minn., 1s 
plete release of all the common relay but, as they are added to the circuit in urging the Rams legislative 
that are involved in the handling and actual sequence of operation or the nat delegation to support a measure appro- 
disposing of a call and which‘cause som ural order of handling an incoming cal! priating $190,000 for a state railroad and 
of the trunk circuit relays, including t! to completion, one should not have mu warehouse commission appraisal of all 
flash relays and the trunk circuit rela difficulty in tracing them the diagran Minnesota tel ne « pat 
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ycl f 
horde? 


If you are in a hurry your order can be loaded 
and on the way the same day we receive it. 
Quality poles since 1882 assures you of guar- 
anteed stock and satisfactory dealings. Let 
us quote you prices. 

Northern and Western Cedar 

With or without butt treatment 


NAUGLE POLE & TIE COMPANY 
59 East Madison Street, Chicago 
Branches: New York, Columbus, Kansas City, Spokane, 
Los Angeles, Boston, Madison. 

Main Yards and Butt-treatment Plants: Minneapolis, 
Pinconning, Michigan, Spokane, Sand Point, Idahe, 
Seattle, Arrowhead, B. C. 


Naudole 


Pol 


Producers of 


“CARNEYPOLES” 
WESTERN RED CEDAR 


Plain or Treated 


B. J. CARNEY & CO. 


100 No. Seventh St. Minneapolis, Minn. 


SB | 
Cedar Poles 


Northern White Western Red 
Plain or Treated Butts 


Prompt Shipment from 
Minneapolis Yard. 


T. M. Partridge Lumber Co. 
Minneapolis, Minn. 
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Insure Your Overhead Lines 


BY SPECIFYING 


MacGillis 


NORTHERN or WESTERN 


CEDAR 
POLES 


PLAIN or BUTT-TREATED 
FROM 


120 E. Wisconsin Avenue 


The MacGillis & Gibbs Co. 


MILWAUKEE - WISCONSIN 


Takes the place of 
6 men... 


Simplex 
Pole 
Jack 


Templeton, Kenly & Co., Led. 
Sole Manufacturers 
Chicago, lll., U. S. A. 
Foreign Distributors; 


International Standarg Northern Electric 
Electric Corporation Company, Ltd. 


Established 1899 
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Value of Publications to Telephone Industry 


H. C. White, Cable and Equipment Man for the United Telephone Company, Llano, 
Texas, Here Tells That the Telephone Man Who Would Achieve Success and 
Fame in His Field Should Study Books and Periodicals Written by Men Who Know. 


The painter, the sculptor, or the musi- 
cian who has become famous did not be- 
come so until, in a burning desire to paint 
the most beautiful picture, carve the most 
graceful statue, or compose the sweetest 
music, he surpassed the work of many 
others. 

Forward looking men in the telephone 
field have as much interest in their work 
as the artist has in his art. If a lineman, 
cable splicer, wire chief, or any other em- 
ployee of the company, wants to be the 
best one in the world, he can only suc- 
ceed in this ambition by surpassing the 
work of others. Not only must each job 
be well done, but he must learn what lies 
beyond his present work in order to be 
prepared for a bigger job in the future. 

Many perplexing problems present 
themselves, and the ambitious man is 
constantly looking for information that 
will help him solve them when they come 
up. There are three ways in which this 
information may be acquired: 

By experiment. 
By asking someone who knows. 

3. By reading what men who know 
have written. 


to 


Experimenting is a slow and expensive 
way of securing information. It is useful 
in its place, and the man who is observ- 
ant learns much by it, but a lifetime 
would be too short for a man to succeed 





Book Review 











High Voltage Cables, by P. Dunsheath 

Price, $3.00. 

The question of underground transmis- 
sion of electric power has become one of 
increasing importance in recent years and 
for that reason the developments in the 
field of design and construction of high 
voltage cables has been very rapid. It 
would be difficult in any book to include 
all of the most recent changes in the art 
and the author of the book under review 
expressly disclaims any attempt to do so. 
He does, however, show the present state 
of the art and indicates direction in 
which changes may be expected. 

Three chapters are devoted to theo- 
retical considerations relating to dielec- 
tric properties, power factor, stress and 
breakdown. These comprise about one- 
half of the book. The remaining chap- 


in telephony by personal experiment 
alone. 

Asking the man who knows is a good 
way to learn but many times when we 
want to know something the man who 
knows is not there. Again, when we are 
told, we might forget some important 
detail. 

Reading what men who know have 
written is by far the quickest and most 
accurate way to get information. We 
can learn in a few minutes things we 
would never know by experiment. We 
have printed pages for ready reference 
after spoken words have passed beyond 
recall. It is not always the information 
which we have in our heads that is valu- 
able to us, but that which we have filed 
away within our arm’s reach ready for 
use when we need it. 

Under this heading, we would place 
the many excellent books now available 
which cover every branch of telephone 
theory and practice. In addition to the 
books, we have the weekly and monthly 
journals published by and for men in 
the industry. Writers for these publica- 
tions are capable men, experts in their 
line, and their articles are worth many 
times the cost of subscription. Announce- 
ments, by manufacturers, of new and im- 
proved equipment appear in these jour- 
nals as such improvements are made, and 
if one would be well-informed, these 


ters deal with physical properties and 
with the construction and current ratings 
and with joints and terminations. <A brief 
bibliography of the more important 
papers on each topic is appended to each 


chapter. 


~ 


‘orso di Teclefonia, Part 1. L’Apparac 
chio Telefonico. Ing. Dott. Scipione 
Treves. Published by Societa Tipo- 
grafico - Editrice Nazionale, Turin, 
Italy. 

In view of the immense progress in 
telephone development that has taken 
place during the past few years, it is 
only natural that a demand should have 
arisen among telephone people in Italy 
for authoritative information on the lat- 
est methods and designs in the art. Dr. 
Treves’ “Course in Telephony” meets 
this demand in a thorough manner. 


The book opens with a carefully pre- 
pared table of telephone and electrical 
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should not be overlooked \dvertise- 
ments appearing in these journals also 
have an educational value. By studying 
these we can become familiar with new 
types of equipment before we see them. 

Catalogs, bulletins, and data sheets of- 
fered by manufacturers to those who 
need them are a very valuable source of 
information. The manufacturer of a 
piece of equipment is constantly study- 
ing the performance of his product so 
that he can improve it if possible. In 
doing so he learns many things about 
his equipment that the ordinary user of 
it does not know. It is then natural 
that we learn about the various kinds of 
wire from the men who make wire, poles 
from men who make poles, anchors from 
men who make anchors, and so on 
through the whole list of equipment, 
both inside and outside. 

The plant executive who studies ma- 
terial and equipment can build into his 
plant the most improved types which are 
suited to his use. The installer who 
studies equipment knows its functions 
and how it should be installed before 
he gets it. The maintenance man who 
thus keeps himself posted is always ready 
for anything new that is put into his 
plant. 

It pays the employe to read and it 
will pay the employer to encourage read- 
ing among his employes 


symbols which seem to follow general 
European practice, a brief history of 
telephone development, and a resume of 


the theory of sound wave transmission. 


The following subjects are discussed 
thoroughly in the “course”: transmitters 
and receivers; miscellaneous telephone 
instrument parts; descriptions and crr- 
cuits of the various types of switching 
apparatus; protective devices; fault loca- 
tion and repairs; and private telephone 
systems 


It is interesting to note in the chapters 
on telephones and central office equip- 
ment, that a majority of the space 1s 
devoted to dial telephone equipment, 
which reflects the extent to which the 
dial system is being adopted in Italy. 
The Strowger system, as supplied by The 
Automatic Electric Company, Ltd., 1s 
covered in a particularly thorough man- 
ner, that system having been adopted 
in a number of Italian cities in the last 


few years 
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WEEPING everything velore 
them, the old Spanish conquista 


dores won New World empires with 
their trusty Toledo blades. Yet, tam 
ous as they were, the steel from which 
Toledo swords were fashioned could 
not begin to compare in strength and 
temper with Vacuum Grip Lineman 
Pliers—those tough  precision-built 
gripping and cutting tools that make 
every lineman-a conqueror in the daily 
battle against “tough” jobs 

Vacuum Grip Lineman Pliers out 
wear ordinary lineman pliers three 
and four to one—and cost little more! 
Every. pair guaranteed to give the 
user Satistactory service or money 
refunded 
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men buy their own 
pliers they will be 
grateful for the 
opportunity that 
No. 58 offers them 
to SAVE MONEY. 
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WHAT’S 
one more 
gale 

to Copperweld 


Insulated Drop Wire! 


Where real staying power 
is needed—resistance to storms, 
snow, heat, moisture, high 
winds—Copperweld more than 
fills the bill. 
This twisted pair insulated drop 
wire is doubly fortified against 
all that the elements can offer. 
Stronger than either copper or 
steel alone, and quality insulated 
and weatherproofed to Graybar 
specifications, no wonder Cop- 
perweld stands the gaff. 
What's one more gale—to 
Copperweld! 
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| News From the Field | 











The transmission of speech over a 
beam of light, by means of an invention 
called “Bell’s photophone” was demon 
strated recently by Sergius P. Grace, a 
sistant vice-president of the Bell Tele 
York, 


caused a flame of light t 


phone Laboratories, Inc., New 
when he 
“speak” at a joint meeting of the Balt: 
more section of the American Institut: 
of Electrical Engineers and the Amer 
ican Society of Mechanical Engineers at 
the Maryland Casualty company’s aud: 
torium in Baltimore. 

\ 35 per cent increase in telephone 
rates has been granted the Illinois Al!- 
Towns affeci 
ed include Princeton, Spring Valley, 
Ladd, Bedford, Ohio, Tiskilwa, LaMoille, 
Manlius, Dover, Shefheld, Wyanet, and 
Walnut. 


lied Telephone company. 


Residents of Toledo, Ohio, may obtain 
a reduction in their present telephone 
rates and refunds on rates paid since 
1925. It has been pointed out that the 
tentative valuation of more than $104, 
000,000 set on the Ohio Bell Telephone 
company properties should enable cities 


he rate is under discussion to 


where t 
have a reduction. 

Ot the approximately 35,500,000 tele 
phones in the world, 32,200,000 may be 
connected with any subscriber in the Bell 
System. During 1930 overseas radio tele- 
phone service was extended to the point 
where connections have been established 
with thirty-one countries including the 
United States. 

The new schedule of charges for ser- 
vice connections, moves, and changes, or- 
dered recently by the Indiana Public Ser- 
vice Commission, reduces the cost of in- 
stalling residence telephone service from 
twenty-five cents to $1, depending upon 
the former charge in the various cities 
affected by the 


Wayne the charge will be $2 instead of 


schedule. In Fort 


$3; at New Haven and Albion, the 
charge will be $2.50 instead of $3.50: 


and at Huntertown, Leo, and Roanoke, 
the charge will be $1.50 where formerly 


it was $1.75. Few changes were made in 
the charges for installing business tel 
phones. 

The Northwestern Bell Telephone 
company plans to put an underground 
conduit through the city of Fairfield, Ia.. 
for its toll lines. 

Franklin J. Mayer, district plant man 
ager in Milwaukee for the Wisconsin 


Telephone company, has been appointed 


TELEPHONE 


plant manager for the state Mr. Mayer 
entered 
with the New York-New Jersey Tel 


phone company 


the telephone business in 1899 


The building of 7.3 miles of new tel: 


phone lines, between New Boston and 
Joy, Iowa, at an approximate cost of $5, 
000 has been announced by officials ot 
the Western Illinois Telephone Company. 
The project calls for the use of 428 poles 


and 53 miles of wire 


Construction work is expected to bh 
completed within a few weeks on th 
$50,000 building of the Valley Telephon 
company at Brownsville, Texas, and the 
company has announced plans for a build 


ing at San Benito, Texas. 


The Home Telephone and Teiegraph 
company of Fort Wayne, Ind., has or 
dered equipment from the American Tele 
phone Company, Inc., of Chicago, which 
will be added to the Anthony exchange 
of the company’s lines. This equipment 
is to provide for 100 additional semi 
public pay station lines. 

The Southern Indiana Consolidated 
Utilities Corporation has been reorgan- 
ized with John F. Kent as acting pres! 
dent, and with new boards of directors 
and executive officers for all subsidiar 
ies. The principal subsidiary of the cor 
poration is the Southern Indiana Tele 


phone and Telegraph company 


The increase of 125,000 telephones in 
the Bell System in .1930 was the smali 
est annual gain in this century, accord- 
ing to figures showing additions of sta- 
tions by the system for the past thirty 


years \t the present time there are 


sell System and connecting companie 
The increase in 1929 was 899,819 tele- 
phones, and the low in recent years un 
til 1930 was the addition of 791,234 tele- 


phones in 1927. 


Out of every dollar collected by the 
Tulsa, Okla., 


cents for rent, 11 


4 


3 


Bell System company in 
cents goes for wages, 2 
cents for taxes, 27 cents for materia! 
and 10 cents miscellaneous, according to 


H. H 


superintendent. 


Armstrong, division commercial 


Hamilton A. West, 50, member of a 
pioneer Texas 
dent of the 


family and vice-presi 
International Creosoting 
and Construction company, died Friday, 
February 13, at his home in Galveston, 
Texas. 

Fifteen farmers of the Sugar Lak« 
community, near Grand Rapids, Minn., 
plan to build a telephone line to serve 
their farms. They already have cut the 


poles and conferred with the Bell Tele- 


ENGINEER 


in Grand 


Rapids arranging to make nnection 


with the Grand Rapids ex nge, 

\ crew of men working for the Tri- 
State Telephone mpat nstalling 
underground cables for the company 
plant in Windom, Mint At the com- 
pletion of the job these cables will pro- 
vide 18 new terminals, and a capacity for 
200 additional subscribers 

Sixty-five new long distance telephone 


circuits were built \labama _ during 


) 


1930 by the Southern Bell Telephone 


company. 


WU ith 12.289 teleph mes 1 stalled 1") 
Lima, Ohio, the Lima Telephone 
graph company anticipates a_ substantial 
increase in volume of business and num- 
ber of telephone users during 1931 

The Bell Telephone company of Can- 
ada will spend a large part of the $20,- 
000,000 expenditures scheduled for 193] 
to provide an all-Canada trans-continen- 
tal telephone hook-up Trans-continen- 
tal calls must now be routed over lines 


in the United States at certain points 


Because of rapid growth in the area 
served by the Harrisor1 office of the 
Home Telephone & Telegraph Co., Har- 
rison, Ind., an addition of 500 party lines 
will be made to the equipment, according 
to Otto Marahrens, general manager of 


the company 


The Wisconsin Telephone Co. has com- 
pleted installation of underground con- 
duit in Stevens Point, Wis., 


proximately $49,000 


costing ap- 


The Pacific coast, which now is more 


than 8.000.000 persons, has close to 2,000, 


000 telephones, according to the annua! 
financial report of the Pacific Telephone 
& Telegraph Co., 
pany gained 49,776 telephones during 


just issued. The com- 


1930. The average number of daily calls 
in 1930 was 8,688,559, an increase of 


more than 546,311 per day er 1929 


Telephone companies may tear up side- 
walks in front of private property for 
the purpose of laying cables, without be- 
ing liable to damages. So ruled Circutt 
Judge William A. Smith recently in 
Newark, N. J., in favor of the New 
Jersey Bell Telephone Co 
$10,000 damages was asked by the Laurel 
Garden Corporation in Newark for tear- 


ing up the walk in front of its sporting 


s. 
against which 


arena 


Telephone 


The Geneseo Cooperative 
Co., Geneseo, Ill., 
the laying of additional cable in the 
Parker, 


is completing plans for 


town, according to Robert L 


manager of the compan 
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PROTECT YOUR CABLE WITH EVERPROTECT 


Protects 
corrosion, chemical action, elec 


Permits underground installation without conduit. 
cable against storm damage, 
trolysis and abrasion. 

Ask your nearest Jobber for complete details 


NATIONAL CABLE COMPOUND CO., INC. 
Mitchell - 


Indiana 














Columbia 


Gray Label Telephone Batteries—they last longer ? 
; General Offices: New York, N. Y. 


National Carbon Co., Inc. 
Branches: Chicago Kanene Cc ity New York San Francisco 


Unit of Union Carbide [ : | & F ' and Carbon Corporation 
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NATIONAL CONVENTION IZAAK WALTON LEAGUE 
‘ Come to Chicago -April 22. 23 24, %q 25 
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Dealers Jobbers. and Distributors of 
Sporting Goods should attend 
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Telo-Mike «» What It Is and What It Does 


New Telephone Device Eliminates All Interference and 
Brings in the Voice Without Distortion. Avoids Repeti- 
tion of Conversation and Improves Telephone Service. 


A new feature in telephone utility 
combining in practical form every ideal 
of clarity of hearing and confidential 
talk, has been placed on the market. 
It will cut out any surrounding ir 
relevant noises or the user’s voice at the 
will of the person using it. This device 
resembles a small radio microphone and 
is called “Telo-Mike.” 


“Telo-Mike” is simple to use and does 
not injure the telephone or interfere with 
regular telephone service in any manner. 
It becomes a permanent fixture to the 
telephone, screwing onto the transmitter 
in place of the regular cone-shaped 
mouthpiece, using the same screw 
threads placed there for the mouthpiece. 
“Telo-Mike” has the same over-all di 
mensions as the shell of the transmitter 
container and thus seems to become on: 
with the telephone instrument once it has 
been attached. It is exceedingly hand 
some in appearance, giving a modern, 
up-to-date, business-like tone to the tele 
phone. 

“Telo-Mike” was designed to remedy 
such difficulties often experienced by the 
average telephone user as carrying on a 
telephone conversation in the midst of 
noises caused by clattering typewriters, 
passing street-cars, riveting in the neigh- 
borhood, or crying children; speaking 
privately over the telephone when others 
are inconveniently near, and addressing 
remarks in an aside to those present while 
using the telephone without being over- 
heard by the other party on the wire. 


The “Telo-Mike” is operated by means 
of a small button. One is placed at the 
top and one at the bottom of the disc, 
and either may be used. When one of 
the buttons is pressed, a slight pressure 
in turn is exerted on the diaphragm of 
the transmitter by two small, soft, rub- 
ber-tipped plungers, which action nullifies 
any noises which otherwise would enter 
the telephone. This greatly simplifies 
the problem of hearing clearly, and 
avoids the necessity of “cuddling” the 
mouthpiece against the cheek in order to 
prevent the roaring and buzzing in the 
telephone caused by surrounding noises. 
Of course, “Telo-Mike” cannot prevent 
the user from hearing through his other 
ear, but the noises which are most annoy- 
ing when using the telephone are those 
which become exaggerated in the tele- 
phone and drown the voice coming over 
the wire. A light pressure on the button 
is all that is necessary to be effective, 


but no matter how hard the user bears 


down on it he cannot injure the trans- 
mitter since the plungers only reach far 
enough to slightly contact with the 
diaphragm. 

The buttons cannot be pressed when 
the user himself is talking over the tele- 
phone or the transmission of his own 
voice sound waves will be eliminated as 
well as other sounds. However, the but- 
ton may be pressed when the user wishes 
to turn from his telephone conversation 
to address a third person present in his 
office or home, and thus he can speak 





This modern appearing telephone 1s 

equipped with “Telo-Mike,’ manufac- 

tured and sold by Standard Appliances, 
Inc., 21 W. Elm St., Chicago, Ill. 


freely with no danger of being overheard 
by the person at the end of the line. 
When he desires to resume his conversa- 
tion he merely releases the button, where- 
upon he can be heard perfectly. Although 
the user cannot be heard while the button 
is pressed, there is no interference or dis- 
connection on the line beyond his own 
transmitter, and he can hear anything 
spoken into the telephone by the other 
party on the line. 

The purpose of the microphone design 
is realized when talking into the “Telo- 
Mike.” Noises surrounding the speaker 
will not confuse his listener because they 
are diverted from the center of the “Telo- 
Mike” by the smaller holes surrounding 
it, and his voice tones, thrust directly on 
the central area, are reflected with suff- 
cient force to counteract the force of 


these other sound waves. 


Just as “Telo-Mike” is designed to 
separate the interfering sounds from the 
voice directed upon it, so it will take a 
shout and tone it down to a more mod- 
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erate volume, or take a low voice and 
deliver it at the other end of the line in 
a clear tone Thus by placing his lips 
within an inch from the “Telo-Mike” 
and speaking in exceedingly low tones, a 
person can converse over the telephone 
with no fear of eavesdropping by those 
near him, yet confident that his message 
will be clearly delivered to the party at 
the other end of the line 

Although the “Telo-Mike” was in- 
vented two years ago, it has only been 
placed on the market within the last few 
months. Previously it was submitted to 
a number of exhaustive tests to prove its 
durability and adaptability. The most 
important test was that of the mechani- 
cal electrical testing machine developed 
specifically for the purpose of testing the 
durability, mechanical perfection and the 
life of the “Telo-Mike” on an average 
or constant usage, and the effect that 
either a constant or an average use of 
the “Telo-Mike” over a period of years 
would have on the telephone transmitter 
to which it 1s attached. 

\ “Telo-Mike” was installed on the 
telephone transmitter at the start of the 
test and the test was continued with the 
same “Telo-Mike.” At time of going to 
press the “Telo-Mike” and _ transmitter 
both were functioning perfectly after 
more than 100,000 depressions of the 
“Telo - Mike’s” rubber -tipped plungers 
against the diaphragm of the standard 
Western Electric transmitter used in 
connection with the test. 

Before starting the test the milli- 
amperes reading was taken, which was 
standard. The testing machine, which is 
motor driven, was hooked up with the 
telephone transmitter and receiver, induc- 
tion coil, dry batteries and milliampere 
meter, with the motor connected by belt 
to a device on which was attached a 
cyclometer with a cam revolving on a 
projecting shaft, making firm depressions 
against one of the “Telo-Mike” buttons 
at the rate of forty-four per minute, 
thoroughly shutting out from the tele- 
phone receiver the sound of the motor 
on each depression. 

At the time when 100,000 depressions 
had been made against the diaphragm 
the milliampere meter showed the same 
reading as it did at the time the test was 
started. This proved definitely _ that 
“Telo-Mike” does not in any manner 
harm the diaphragm of the transmitter. 

“Telo-Mike” is manufactured in four 
types in order to fit the different tele- 

(Continued on page 53 
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ELOW you will find reproduced a photograph of 

Mechanical Electrical Testing Machine, developed speci 
ally for the purpose of not only testing out the Durabil 
Mechanical Perfection, and the Life of “‘Telo-Mike”’ on aver 





A low vo 


crowded 1 


the party 
has been 


employee, 


“Telo- 


ee 





practical 
century appearance 
and surrounding noises, bringing in the voice without distortion, avoids repeti- 
tion of conversation and improves telephone efficiency 
ice is delivered at the other end of the line 
understandable tone Private conversation 
on 


in a clear, 
can be carried 
oom without being overheard Side conver 
using the telephone cannot be heard by 
other end of the line Every care 


sation while 


Exhaustive Tests Prove “TELO-MIKES” 
Durability and Adaptability 


our “Telo-Mike’’ shown in the illustration was installed on the 
fic- telephone transmitter at the start of the test, and the test was 
ity, continued with the same “‘Telo-Mike’’. After more than 100,000 


age 


on the 


exercised 
and workmanship 
“Telo-Mikes” are distributed by independent sales- 
men or by salesmen working in conjunction with their 
local telephone company on a percentage basis We 
invite correspondence from telephone companies rela- 
tive to the marketing of ‘‘Telo-Mike"’. This advertise- 
ment, mailed to us together with One Dollar and the 
make of equipment 
will bring in return one standard black 
“Telo-Mike”’. 


Mikes” 


STANDARD APPLIANCES, INC. 
Telo-Mike Division 
21 W. Elm Street 
CHICAGO, ILLINOIS 


are manufactured with proper threads 
to fit all standard desk or wall telephones. No models 
are provided for the “French type” of telephone 


depressions of the plungers against the diaphragm of the trans- 


or constant usage, but also the effect, if any, that even a constant mitter, the ‘“‘Telo-Mike”’ is still functioning perfectly, as is also 
or an average use of ‘“*Telo-Mike”’ over a period of years would the telephone transmitter 
, n the tele ne P r »r to whicl , atts 
have on the telephone transmitter to which it was attached Before starting the test we took the milliamperes reading 
The Telephone Transmitter and Receiver hooked up in con which was standard After more than 100,000 depressions the 
nection with the testing machine is standard equipment The reading is the same as was recorded at the start of the test 


‘“s ELO-MIKE?” is a totally new departure in telephone utility, combining in 
form clarity of hearing, confidential talk and a modern, 20th 


It clarifies reception through the elimination of interference 


over the wire in the midst of a 


to include the very best of parts 


used, by any telephone official or 


























The Service-Hour 


Cost is Less 


bee BUY telephone batteries for just one 
purpose—to give satisfactory service for 
a long time. Short service means high cost 
—long service, low cost. Ray-O-Vac Tele- 
phone Batteries cost less because they de- 
liver more service—many hours more than 
other cells. This is proved not only by com- 
petitive tests conducted in accordance with 
U. S. Government standards, but by users’ 
records as well. Moreover, there’s an appre- 
ciable saving in service costs. Standardize 
on the Ray-O-Vac Telephone Battery—the 
cell with the low service-hour cost. 


FRENCH BATTERY COMPANY 
Madison, Wisconsin 


General Sales Offices: 
20 North Wacker Drive, Chicago, Illinois 


Makers also of Flashlight Batteries, Rotomatic 
and Standard Flashlights and Electric Lanterns 


RAY-Q-VAC 
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Galvanized Telephone Wire 
and Steel Strand 


Crapo Galvanized Wire can be 


wrapped around its own diame- 
ter without injury to its pure 
zine coating....That is one of Leek for 
the Crapo 
Galvanized Telephone Wire and Seal! 


a number ofreasons why Crapo 


Strand can be depended upon to 







reduce maintenance cost. 


Indiana Steel & Wire Co. 
Muncie. Indiana 





O 


GALVANIZED PRODUCTS 
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Restores Service in Record Time 


Rochester (N. Y.) Telephone Corporation Complimented for 
Excellent Emergency Job in Livonia, New York, After $175,000 


Fire 


E. A. Reinke, Commercial Sales Manager, 
Stromberg-Carlson Telephone Mfg. Co. 


Although a $175,000 tire, in which the 


telephone building and equipment wer: 


completely destroyed, was raging in 
Livonia, New York, on March 19, 1930, 
the Rochester (New York) Telephone 


Corporation could not be stopped from 





Vew telephone building erected at Li- 
vonia, N. Y., by the Rochester, N. Y., 


Telephone Corporation 


restoring service to that community 
within twenty-four hours after the fire 
had been subdued. 
No sooner had the fire broken out 
when the Telephone Corporation's service 
men were busy erecting emergency equip- 
ment in another building and which was 
used until a new two-position Stromberg- 
Carlson Junior multiple switchboard was 
installed the latter part of 1930. 

In the case of the Livonia fire, history 
again repeated itself. Fifty-two years 
ago, on January 29, 1878, fire 
through almost an entire block of frame 
buildings on the Main street, leveling all 
On November 28, 1879, 
a second fire destroyed the few remaining 
this block. Eventually all 
of these buildings were replaced by sub- 


swept 


to the ground. 
buildings in 


stantial brick structures and again thes« 
buildings were laid low by the recent fire 
in March. 
About 
screaming of the 
through the quietness of the spring eve- 


March 19, the 


siren 


8:15 p. m. on 

town's broke 
ning, calling Livonia’s people from church 
services, theater and homes to suppress a 
threatened conflagration. Fire had started 
in the three-story building housing a de- 
partment store and the telephone office 
those first on the 


scene that the building could not be saved, 


It was 


apparent te 


so efforts were concentrated on prevent- 


ing spread of the flames to adjoining 


Had Destroyed Telephone 


Building 


little success. 


property, but with Two 
operators and the chief operator were on 
duty and true to operating tradition re- 
mained at their posts in spite of danger, 
and were warned from the building but 
little before their escape would have been 
impossible. Fred Sisson, wire chief, en- 
tered the burning building and attempted 
to save the office records, but was turned 
He then estab- 
a 


from a pole, asking that the Rochester 


back by a sheet of flame. 
lished connection with Geneseo, 
offices of the Rochester Telephone Cor- 
notified and explained the 
danger to the Geneseo fire chief, who 
called Hemlock, Lakeville, Geneseo, Avon 


their 


poration be 


and Lima, with requésts to send 


Aid 
was prompt and the combined efforts of 
to the 


fire apparatus from these villages 
all succeeded in confining the fire 


one block. 


Long before the fire was under con- 
trol, active preparations had been taken 
to restore telephone service. Anticipating 
a possible event of similar character, the 
engineering department of the Rochester 
Telephone Corporation had arranged that 


a three-position magneto switchboard re- 


moved from Pittsford, N. Y., be held 
available for emergency use. Stock lists 


and Equipment. 


were hastily prepared and at midnight 


the switchboard, together with other cen- 
crew of in- 
By two the 


tral office material and a 


stallers were on the road. 
next day the new central office installa- 
tion had been started in excellent quar- 
ters secured on the second floor of the 
village bank building. Specifications and 
sets of all required drawings had been 
completed at about the same time. All 
possible men were working in the space 
available. In the early morning hours 
new aerial cable and outside construction 
supplies arrived, a new 303 pair cable 
spliced in and 
As all 


office records had been destroyed, each 


run to the new office, 


terminated in remarkable time. 


subscriber was called to check his line 


and party number. Within twenty-four 


hours after service was interrupted, a 


considerable number of lines were again 
in less than thirty hours 


the 608 sta- 


working, and 
complete service for all of 
tions had been re-established. In order 
that 


earliest 


service might be restored at the 


possible moment, installers 


worked continuously for long periods 


without rest. Two installers responded 


to calls at 9:30 p. m. and were on duty 


page 53. ) 
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Northern White Cedar Poles in lines of the Illinois Consolidated Telephone Co., near Taylorville, TIl. 


“Stronger than Wind and Sleet’’ 


Northern White Cedar Poles placed over thirty years ago 
are still in the line—doing service. They have withstood the rav- 
ages of time and storm and deterioration. They have held up 
heavy, sleet coated wires; they have stood fast when high winds 
shrieked through their cross arms; they have held without 
flinching. 

Northern White Cedar Poles are strong and light and dur- 
able. They have the proper taper and are stoutest where the 
strain is greatest—just above the groundline. They are light and 
easy to handle. They are durable—Cedar has a natural resis- 
tance to decay and will last indefinitely. 


Northern White Cedar Ass’n 


Minneapolis Minnesota 


Northern mite Cedar Poles 


Ident yo y to a by saying—‘“‘A wn in TELEPHONE ENGINEER” 














Telephone Activities Abroad 


Dispatches from Foreign Countries Keep United States 
Telephone Men Informed Concerning Telephony of the World. 


Dial Telephones Popular in Hawaii 

More than 72 per cent of the 23,000 
telephones in the Hawaiian Island are 
dial telephones. On January 1. 1930, the 
Hawaiian system ranked seventh in re- 
spect to the number of telephones in pro- 
portion to population. 

Philippine Telephone Communication 
Extended Further 

The Philippine Long Distance Tele 
phone Co. recently announced the con 
struction of an extensive long distance 
telephone system covering the entire rice- 
producing district of Central Luzon. This 
construction carries out a policy of devel- 
opment adopted by the board of directors 
of the Philippine Long Distance Tele- 
phone Co. when it took over the Manila 
and suburban system of the Philippine 
Telephone & Telegraph Co. and other 
telephone companies in the Visayan 
Islands. 

Telephone Development in Europe 

The steadily increasing telephone traffic 
between Great Britain and Germany has 
led to the installation recently of two 
new circuits to Berlin and Cologne 
Twenty-three lines are now crossing the 
channel from the trunk exchange to 
Germany. Nine of these terminate in 
Berlin, seven in Hamburg, two each in 
Cologne, Dusseldorf, and Frankfort, and 
one in Bremen. 

Rural Telephone Extension in South 
Africa 

The mileage of farm telephone wires 
in South Africa has increased from 4,000 
in 1924 to 27,000 at the present time, ac- 
cording to a statement by the South 
African minister of posts and telegraphs. 
The construction of new lines is proceed- 
ing at the rate of about 4,000 miles an 
nually. 

Venezuelan Government Requests 

Reduced Rates 

The Ministerio de Fomento, according 
to notices published recently, has re- 
quested the Compania Anonima Nacional 
“Telefones de Venezuela” to reduce its 
rates. Office telephone rates in Caracas 
are now equivalent to $6 a month. 

The dispatch cited the fact that the 
Venezuelan government had _ permitted 
the company to import, free of duty, all 
articles needed in the construction and 
maintenance of its lines and stations, and 
also recalled that on June 6, 1930, a con- 
tract had been signed with the company 
permitting it to establish telephone lines 


and systems or to acquire those in exist- 


ence, and the companies in Caracas and 
Maracaibo had been accordingly put 
chased. The department believed, a 
cording to the report, that the favor 
shown by the government could be re 
turned only in a rate reduction. 
New Anglo--Spanish Telephone Circuit 

The Postmaster General of England 
has announced that a new circuit con 
necting London directly with Barcelona 
has been brought into service The new 
circuit, which will supplement the tw 
circuits already in operation between 
London and Madrid, has been provided 
to meet the continued growth of traffic 
between England and Spain. 
Telephone Traffic Increases in Irish 

Free State 

The number of local calls in Ireland 
during 1930 totaled 19,750,000 and trunk 
calls numbered 1,960,000, an increase of 
560,000 during the year, according to the 
annual report. The number of subscribers 
in Dublin reached 20,000 during the year, 
with 29,000 instruments in use. 
Automatic Telephones to Be Installed 

in Norway 

Two thousand connections are involved 
in the installation of automatic telephones 
in Kristiansand S, on the south coast of 
Norway. The contract for the installa- 
tion has been let to the A/S Elektrisk 
Byraa, Oslo, which is associated with the 
Swedish Ericson interests, and which 
has previously installed automatic tele- 
phones in Arendal, Larvik and Hauge- 
sund, as well as in Reykjavik and Haf- 
nafjord in Iceland. The installation is 
to be ready for use by 1932. 
Telephone Line Opened Between Mel- 

bourne and Perth 

The new telephone line between Mel- 
Perth, Western 
Australia, has been officially opened. The 


bourne, Victoria, and 


opening of this link in the land line com- 
munication system will ultimately con- 
nect Geraldton in Western Australia, 
with Cloncurry in Northern Queensland, 
a distance of more than 5,000 miles 
Italy Adopts New Rate Policy 
A new policy of charging telephone 
rates according to what the traffic will 
bear has been inaugurated by ministerial 
It is apparently the ob- 
ject of the government to encourage the 
use of telephones among small shopkeep- 





decree in Italy. 


ers, farmers and artisans, since such per 
sons were mentioned exclusively in con- 


nection with a lowered rate schedule. as 
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those who should benefit by 


lowered 
rates. Land owners, proprietors of shops 
dealing in luxuries, members of the pro- 
fessions, and artists must continue to pa 
higher rates 
Long Distance Service Established ip 
China 

Long distance service has recently been 
installed between Tsinan and Tsaochow. 
] 


in southwestern Shantung, under the sy- 


pervision of the Shantung vincial re- 
construction department. The rate: for 
five minutes’ talk is fixed at 20 cents for 
33 miles. With the operation of. this 
service a long-felt need of the merchants 


is realized 


Radiotelephone Between Europe and 
Canary Islands 

Radiotelephone service between Europe 
and the Canary Islands was officially in- 
augurated recently with appropriate cere. 
monies by the Spanish Telephone Co, 
an associate company of the Internation- 
al. Telephone & Telegraph Corporation, 
Communication was established by means 
of the short wave radio stations of the 
Spanish Telephone Co. at Madrid and 
on the island of Tenerife, which latter 
is connected with Gran Canaria by means 
of aerial lines and a submarine cable of 
73'% kilometers. 

Automatic Telephones in China 

Formal inauguration of the new auto- 
matic telephone Shenyang 
(Mukden), China, took place recently, 


service at 


according to the Chinese Economic Bul- 
letin. 
Bid on Long-Distance Telephones for 
Yugoslavia 

Three companies are reported to have 
submitted a joint offer to the govern- 
ment of Yugoslavia for the construction 
of a long-distance telephone network in 
that country at a cost of $12,000,000 to- 
gether with telephone exchanges. ‘The 
work would occupy a seven-year period 
and a credit of twelve years. The com- 
panies are Siemens & Halske, Felten & 
Guilleaume, and the Standard Elektri- 
zitats Gesellschaft. The latter was formed 
jointly by the International Telephone & 
Telegraph Corporation and the Berlin 
A. E. G. 


IOWA TELEPHONE COMPANY 
ASKS FRANCHISE 

An ordinance granting the Farmers’ 
Mutual Telephone association the right t 
construct, maintain, and operate a tele- 
phone exchange and system in Newton, 
Ia., for a period of twenty-five years, has 
been submitted to the Newton city coun- 
cil. 

The question will be submitted to the 
voters of the town at the city election, 
March 30, 1931. 
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With Manufacturers and Jobbers 


KESTER SOLDER COMPANY 
ELECTION 
At a meeting f the board 


February 1|/ 
] 


elected presia¢ \ 

Mr mne art Nas eel the lirecting 
: 1 eo she mnat far tuent eat 
ead ¢ I pa 





Engelhart, new president of 
the Kester Solder Company 
acting in the position of general manager 
and treasurer. Under his guidance the 


company has grown from a small or- 
ganization to the present large and com 


4201 Chi- 
with also a plant in Newark, 


plete plant at Wrightwood, 
cago, and 
N. J. 


It is further announced that Mr. J. A. 


Reitzel, formerly sales promotion man 
ager, has been elected to the position o! 
general sales manager Mr. Reitzel has 

} 


had a road experience im Saies and 


occupied executive 
Portland 


other well 


advertising, having 
positions with the Cement 
Association and known 
organizations 
The Kester 


largest manufacturer of 


Solder Company is the 
Flux-Core sol- 
der in the world. Its products include 


solder, 


er, paste-core 


Kester metal acid-core 
radio solder, rosin-core sol 
solder, body solder and bar _ solder 
Kester solder is noted for its unusually 
high quality—only virgin tin and lead are 
used and it exceeds the class A purity 
specifications of the A. S. T. M 


NEW TYPE OF POWER UNIT 
FOR MAGNETO BOARDS 


magnet excnanges are 


Operat rs of 
how; 


wing nsiderable interest in a new 





tv} f power unit, 1 tly developed 
stee Products (¢ lr North ( 

g Ill 

lr} compac t KI | steel 
ype ( AB 4 S i self ( ed ” r 

pply, furnishing humless direct é 

tne perat transmitter cir 

ght alarm Phe t consists of a 4 
ot at se batter ia tomatical 
it full charge by means 1 standa 
| insteel é ner r r ‘ S 
housed in a ventilated steel ca é 
u z nly } cnes W ! ¢ 
deep ‘ hes ig te mix 
vill be available al g 
sizes 

Phe ne | inste¢ erma t 
places the di cell or wet prin tral 
mitte Datte the dvat tave € ll t it 
it will last many years before nee 
repairs Ot! replacements constantly de 


livering full voltage during its entire life 


resulting in clearer transmission and 
better service, with less ittention and 
maintenance 

The unit operates from an ordinary 


consuming only 10 watts 


capacity And 


socket, 
en operating at full 
the storage battery provides a reserve of 
power great enough to operate an ex 


days in case of power 


change for 
failure. 
and ruggedness are achieved 


It should prove 


Simplicity 
in the design of the unit 
convenient in service, too. Openings in 
the cabinet permit inspection of the float 


balls 


the battery, also the electrolyte levels in 


indicating the state of charge in 


the battery and rectifier cell. One sim- 


ple adjustment regulates the charging 


under 


rate, and normal operation addi 





Vew type of power unit recently placed 
m market by the Fansteel Prod- 
ucts Company 


tion of water is necessary only three t 
four times a year. 
, ' ‘ 1 
The battery is the standard two-cell 


PBX size Exide ironclad type BI-5, of 
14 ampere-hour capacity. The charging 
rectifier is the Fansteel tantalum electro- 
lytic type, well known in telephone serv 
ice. The tantalum electrodes, being prac- 


tically immune to corrosion, it will op- 


51] 


rate for years without replacement. The 
lectrolyte never needs changing A 
heostat regulates the charging rate to 
ny point between a minimum of 50 and 
a maximum of 250 milliamperes. A tew 
lay f operation will determine the 
xact adjustment required to meet 
g nditions, after which the charg 
re t neec eve he changed 
I ew mbination unit sei 
tor ter-communicating telephones 
i t grapn circuits il itor 
lling stems boratory purpose 
vyhereve 1 low-v tau | t cur 
equired Produced to sell at a 
' te e. its use 1s ve e 
1 S vit the rn 1) < 


PULVERIZED IRON IN CON- 
CRETE CONSTRUCTION 


form of tron which telepho 


\ icw 


executives should find advantageous t 


include in the specifications for the con 


struction of a telephone exchange, 1s 


pulverized iron Iron bars frequently 
have been used for 


but the 


reintorcing concret 
use of pulverized iron in struc 
tural work is something new. 

[he important characteristic of finel 
pulverized iron is that it is a standard 


waterproofing agent for outside or in 


side of either old or new walls of con 


crete, brick, or masonry. Thus, used in 
the walls and floors of a telephone ex 


change, particularly in the basement 


where the exchange equipment usually 
is placed, this form of waterproofing will 
eliminate the danger of seeping water 
which causes short circuits and general 
disintegration of equipment 

This pulverized iron is mixed witn 
water and put on with a brush. Con 


soak up 


readily and when the water 


crete and brick, being porou 
water very 
penetrates the wall it carries these fin 
iron particles with it. 


Wher 


ao very 


these particles rust, which the 


readily due to the chemicals 
previously added to hasten the process 
they swell up to about four times their 
original size and seal up the pores com 


When 


met, a plaster coat 1s added 


pletely unusually severe con 
ditions ar¢ 
containing iron as well as the usual sand 
and cement. 

Old walls may be successfully patched 
by this process as the iron creates a pet 


fect bond between the old and the nevw 


No better proof of how the iron ad 
heres can be had than by cementing two 
1eCes brick together with it lt 
I perly ck ne the cannot possibly he 


The wearing qualities of a concrete 


increased trom two to five 
times by troweling in on top of the last 
slightly 


at, pulverized ron of 


larget 








52 
particles than what is used in water 
proofing. A floor thus treated is also 
practically waterproof, oilproof and 
dustproof. 

Pulverized iron is manufactured by the 
National Waterproofing company, 142] 
West Adams street, Chicago. 


AUTOMATIC ELECTRIC INC. 
OFFERS NEW LINE OF 
SMALL RECTIFIERS 


Designed especially for noiseless tele- 
small tube 
Strowger manufacture are 


phone operation, thermionic 


rectifiers of 
These rectifiers are pro- 
duced in the following capacities: .75, 1.5, 
3 and 5 amperes. They are of the full 
wave A. C. type, and can operate on cur 
105 to 230 


now available. 


rent supplies ranging from 





diffe ent 


several 
capacities of small rectifiers of Strow 


Vy 1ew One Oo; tne 


of 


ger manufacture now available 


olts, and from 25 to 60 cycles. In orde1 
ing, it is important to specify both volt- 
age and cycles of the power supply from 
which the rectifier is to draw operating 
‘urrent. 

All of these rectifiers are particularly 
lesigned and adapted to telephone use 
»f any kind, due to their noiseless opera 
tion and utilization of the full-wave prin 


“iple. the 48-volt 
storage batteries used in Strowger dial 


For use in charging 


exchanges, as well as the 24-volt storage 


batteries generally utilized in manual 


telephone exchanges they will prove ideal. 


They will also be found applicable to 


various miscellaneous uses where com- 


pact construction and trouble-free opera 
2 


tion are 3ulletin 321, 
ing these small units in detail, has been 


desired describ- 


prepared by the manufacturer, Automatic 
Ill. will 


request 


Electric Inc.. Chicago, and 


gladly be sent upon 


STROMBERG-CARLSON AN- 
NOUNCES NEW POLICE 
RADIO RECEIVER 
A new and improved type of 
for installation 


police 
radio receiver, designed 
on police patrol automobiles, has been an 
nounced by the Stromberg-Carlson Tele 
ot 


phone Manufacturing Co., Rochester, 


N. Y. Stromberg-Carlson engineers hav: 
been experimenting on this type of radio 
for some time and have designed and 


TELEPHONE ENGINEER 


built a receiver to rigid specifications, to 
the in 
police work. 
sists of receiver unit, loud speaker, con- 


stand severe service imposed 


The complete receiver con- 


trol box and two antenna plates. 
This of the 
construction characteristic 


receiver is same quality 


which is ot 
all Stromberg-Carlson products, consist 
ing of radio and telephone apparatus and 
aircraft radio receivers. 

This company recently received a con- 
of N. y 


receivers to be installed 


tract from the city Rochester, 


for thirty police 


on patrol cars, and transmitting appa 
ratus, which will be installed in the near 
future. 


The radio system adds another link in 
the 
of 


Rochester police department's chain 


equipment and facilities in its fight 


against crime. This department is noted 


for its up-to-date methods in the dete 
tion of criminals; especially are its bu- 
reau of identification and ballistic bureau 


widely know! In establishing these bu 


reaus the city and police officials hav 
taken advantage of tl research and 
development carried.on by Rochester 
manufacturers. The Eastman Kodak C 


and the Bausch & Lomb Optical Co. hay 


worked in conjunction with 


partment in devel ping these 


the police cle 
two depart 
ments. 

When the city of Rochester 


system Stromberg 


| ! ‘ 
asKeq 10 


yids fora police radio 


Carlson engineers immediately began de 


signing a receiver which would be on a 


par with the quality equipment in_ the 
ther police bureaus. Police Chief An- 
drew Kavanaugh states that the Strom 


berg-Carlson 


fication and is the best that he has see 
in the country He declares that when 
the equipment is completely installed 


Rochester will have one of the best poll 


radio systems in operation today 


The police radio system represents an 
important use of radio broadcasting for 
Cities which use such 


all the 
constant 


the public welfare 


systems are better policed, as 
patrol cars can be kept in 
idle at precinct Sta 

The 


yperation are constantly under control of 


opet 


ition and not stand 


tions awaiting calls. cars thus i 
the dispatcher at the transmitter, so they 
are available every instant to be put into 


iction 


NEW DRAWING BOARD TOP 
ELIMINATES INKING 

OF DRAWINGS 
“No-Ink” drawing board top is 
white 


The 


in especially fine compositio1 


which gives a permanently white, smoot! 


drawing surface. It is tough, resilient 


stain-proof, scratch-proof, mar-proof and 
washable with soap and water. 


Its use Ni 


The regular 


is simple. manila paper is 
paper 
this surface and 


All 


are drawn with a double stroke and 


necessary. drawing 


is attached directly to 
a 3-H or hard lead pencil is used 
lines 


with a slight pressure on the pencil. The 


Vol. 35. No. 3 


ae Us ; 
pressure of the first stroke ridges the 
paper, and the back stroke fills that 
valley evenly with lead. The result js 


a solid, opaque, evenly edged line, repro- 
ductions of which (blueprints, van dykes 
etc.) are as clear cut and readable as a 
inked line. 
the process, 
and the ridges or valleys will not show 


Changes can be made in any 


line by usual rubbing-out 


on reproductions. Because of the resil- 
iency of the board, the indentations in the 
surface made by the pressure of drawing 
tools disappear immediately. Due to thx 
use of hard lead, which lies in a valley, 
the do 


any 


worked 
time, and hence 
filed 
time and read 


lines not smudge when 


over for length of 


drawings, even when 


taken out 


these oil 


can be at any 


able prints made from them. 


The new “No-Ink” drawing surface 
has been on test for thirty months and 
has been approved by two of the largest 


drafting organizations in the country 


Their engineers estimate a money say- 
ing of 35 per cent, besides quicker out 
put of drawings and additional savings ir 
working space and personnel overhead 

Its use requires no costly change ir 
equipment. The “No-Ink” drawing board 
top comes mm any si1z¢ sheets, is one 
eighth inch thick, and the top edges ar¢ 
slightly rounded. They can be glued or 
fastened to old boards The board lif, 
with ordinary use is estimated at eight 
to ten years [he prices are very rea- 
sonable, in fact the amount saved in 
manila paper alone will pay for this 
covering 

Patents have been applied tor 

The “No-Ink” drawing board is ol 
tainable through the W. H. Long ( 


420 North Clark street. Chicago 


CAMPBELL JOINS SALES STAFF 
OF AMERICAN ELECTRIC 


John <A. Campbell, until recently 
switchboard engineer for the Leich Elec- 
tl Genoa, IIl., | joined the 


id>d 


‘ic company, 





John A. Campbell 
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t t America rule azal! Plans were draw! | 
| { 4 L] 4 bul g and today t te ephot 
mpbhe st entere r nent 1s | sed in a Db ling W 
190 e became a English style, non-commercial 11 
e W na Tele me < ance, one story and a half hig 
aumac, Ind. Since that time he which fits nicely into the residential 
active in the industry, serving roundings. The building is of 
capacities t opera fireproof construction; walls ar¢ 
1 ring fields er block with a finish of stucc 
] el \ S Vit Winona with asbestos hingle s on the roof 
uring which he became assis Complete new equipment tor 
anager f the Plyn ith exchang was contracted for with the Stroml 
the Kellogg Switchboard & Carlson Telephone Manufacturing C 
mpany in 1914 as Indi. rep pany That companys Junior 
he Srer ~y to the switchboard was chosen. It consists 
. comp Ohio rep two positions with jacks arranged 
OSI he held until a three-panel multiple basis 
he went to tne me € aS arrangement when a line lamp si 
rd engineer pears below several line jacks 
a all, all operators are able t 
RESTORES SERVICE IN REC- incoming signal and any unoccupied 


ORD TIME 


yperator can immediately answer 


or se ow 48. ) and complete it without the aid 
_ = twenty-seven = othes operator and without reaching 
: than one panel outside of her 
— : ; : bee - ne tion. The board has 160 central 
the Ro ew . ‘ epaone {01 line equipments, with an ultimate 
- = ae nt hes tne pacity of 300 lines; 20 toll lines, 
het , : oe timate of 30 lines; 80 magnet 
as wn Ht tol service for only and 10 outgoing local trunk ci 
m \ temporary instrument, 
pole vas almost immediately 
id soon after toll st ean TELO-MIKE—WHAT IT IS 
lished in the new quarters. I: WHAT IT DOES 
is unselfish service. the tele (Continued from page 46 
r( has earned the unqualified phone equipment Type A and 
ion of the community It may combination type which fits on all West 
id that the Rochester Corpora ern Electric and Bell equipment whether 
ploves in tl is emergency ipheld regular desk and vall telepl nes 
traditions f the spirit of Bell dial system; type C fits the 
equipment; type D fits the Str 
iately following the fire the Carlson equipment, and E-F the 
lelephone Company laid plans matic Electric and American 
I ng residential dis equipment. Types are also mat 
ee fr t é to fit equipment made by the 


THEY ARE THEIR 
OWN BEST SALESMEN 


2 doesn't take a salesman to sell Victor Cells 
to the telephone industry. 


A single case of Victors tested by actual service 
on the line brings more standing reorders than 
any salesman could write 





It's in the product and not in promotion that 
our skill and effort goes The result of this N°6 1% Volts 
concentration of attention is manifest in Victor's 


¢ . : Butte For 
superior service, greater uniformity and longer life. 


ce ant 


hore, service # 
And there, after all, is where the telephone Taser Service © 


industry's interest ts. Perres reenmat © COre 


Put a case of Victors on trial and let line TE CaRBon pRODUCTS 


service be the judge. Lencaster. Cie 


VICTOR 


TELEPHONE CELLS 


THE CELL THAT SELLS ITSELF” 


Victor Telephone Cells are manufactured by the BOND ELECTRIC COR- 
PORATION, CARBON PRODUCTS DIVISION PLANT, LANCASTER, 
OHIO; Executive Offices, Jersey City, N. J.; Branch Offices, Chicago, III. 


and San Francisc Calif 











sec 


sy" 
~ 


ephone Supply Co. and the Leich 
tric ( “Telo-Mike” may be ordered 
several colors \t present the most 
colors are | k and whit 
elo-Mike” is meeting with excep 


al favor with telephone users in the 


lesale, retail and manufacturing 


les; in busy general and private 
es; druggists and grocers, who fi 


necessary to take orders over the tele 


e midst of the chatter of cus 


ners and clerks: doctors who wish to 


uss patients’ ailments in privacy 
cutives whose time is valuable and 
Iicls] + act 
dislike to waste time by misunder 
gs and repetitions over the tele- 
shop superintendents who realize 


importance of receiving and transmit 


g orders by telephone with accuracy 


istake may cost thousands of dollars; 
in the home, where lively children 
interfere with the pleasure of tele- 


ne conversation and the business of 


he Ohio Bell Telephone Co. will 


pend approximately $37,000 to place tele 


ne lines underground in Sandusky 

according to an announcement by 
|. McCabe, district commercial man 
I his will make possible the elimi 
ion of 28 telephone poles. Plans cail 
a four-duct conduit which will con 


two cables at the start. 














UNIQUE FURNACE 


GASOLINE—KEROS ENE 


—_ ING COIL 
SEAMLESS TUBI ‘Comer unset 
COn GENERATOR . ING DOWN FURNACE 






(PROVED ONE | PIECE 4 
BURNER H 


16 GUAGE— 
STEEL TANK 


LOE 
BOTTOM 


10 TO MELT 50 lbs. SOLDER 


But—more important— 


The experienced cable 
splicer will be surprised at 
the length of time it will 
remain in the field without 
attention ! 


Literature? 


UNIQUE MANUFACTURING CO., Inc 
221 Whiting St. Chiecage, Tl. 
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POINTERS ON PROPER SUB- 


STATION INSTALLATION 
(Continued from page 21.) 
Protectors Not Required 

If the lines feeding a certain group ot 
telephones are not in any way exposed 
to high potential hazards, then substation 
protection is not necessary. For example 
an apartment house may be fed by a 
cable placed entirely underground from 
it to the central office which would not 
be exposed in any way so protectors 
would not be required on any telephones 
in the building. In some exchanges cable- 
are all underground with terminals placed 
on poles so that drops can be run aerial 
ly into buildings. Such areas would be 
considered unexposed and substation pro 
tection not required if there is no chance 
that the twisted pair drops would com 
in contact with light wires. The short 
twisted pair drops would not be con 


sidered a lighting hazard 





COMPANY PURCHASES NEW 
TYPE LAMP LINE BOARD 
The Blandinsville Switchboard Com 

pany of Blandinsville, Ill., has just 


ordered a_ two-position Stromberg- 
Carlson lamp line magneto switchboard, 


the new board which has caused so much 





Make Your Directory a Source of Income 
Write for Particulars 


J. H. WELKER 


McKinley Block, Canton, O. 
Telephone 8009 


DIRECTORY ADVERTISING EXCLUSIVELY 








ACCOUNTING 


Specialization on Public Utility Accouat- 
ing Records and Audits enables us to 
best serve Telephone Companies. 


HERDRICH AND BOGGS 
Certified Public Accountants 
901-7 Continental Bank Bidg., Indianapolis, Ind. 


TELEPHONE 











RECONSTRUCTED EQUIPMENT 


Dean or Garford No. 4260 Answering 
or lamp jacks, per strip of 10 $ 2.00 
Dean, Stromberg or Garford Peanut 
line and cut-off relays on mounting 
plates, units of 50 pairs $50.00— 


units of 60 pairs @.. a 60.01 
Dean or Garford No. 3210 Multiple 

jacks, 20 per strip @ - sot 
Dean or Garford cord Ckt. relays, per 

OEP GP cc awike meedon dees 1.75 


Dean or Garford 4-party push button 
keys with listening key attached 1.75 
Stromberg No. 53x 3-conductor Swbd 
plugs with new cords attached @.. 
Kellogg No. 28 desk sets with cast 
head complete with W. E. No. 240 
}-bar 1000-1600 or 2500 ohm exposed 
post signal sets G@ i : 8.00 
Dean Elec. No. 240 4-bar 1000 or 1600 
ohm Bdg. compacts with Kellogg 


Transmitters @ - ne 7.00 
Kellogg No — type 4-bar 1600 ohm 

Bdg. compacts @ re 8.50 
Western Ele: trie No. 293 Straight line 

& B Wood hotel sets, black fin- 

sh a ee a 6.50 
Western Ele No 294 Straight line 

G B Short ackboard type wall 

sets 4.50 
Gray 5c single slot type desk or wa 

type pay stat ons @ 1.25 
Western Ele No. 317 3-bar 1000 I 

1600 ohm Bag ompac oS Givss 8.75 
Western Elec. N« 22 3-bar Bdg. Gen 

erators with orenke a 1.60 
Kellogg No. 97 C B. Straight line 

desk sets with steel signa! sets @ 7.00 

Write for Bulletins 


REBUILT ELECTRIC EQUIPMENT CO. 
1940 West 2Iist Str., Pilsen Station 
Chicago, Ill. 


tavorable omment in the telephor e trade 
} } +} ) } r lir 

\ e equippe V1 22U short line 
and 40 long line I 1 be omplete 
with batter ind arg equipment 

| poard | i ee! €e o the Téa 
tures at recent state telephone conven 
tions and chief operators, plant superi 
tendents and traffic officials have highly 
aa Se oe 
praised 1i€ Udall UG 

Phe outetende a | siiieate 

née Outstanding tleature I eq > 


ment is that lamps are used both as li 


signals and as supervisory or ring-of 
signals instead of the usual drops, or 
any variation thereot 

Other features are as follows: 

l. More positive line signal 

2. More positive cord-circuit, clear- 
out, or supervisory signal 

3. More positive code ng indica 
tion to the operator lue to intermittent 


flashing of lamp signal in sympathy with 


operation of serdiearaage generator. 

4. Common battery type of operator’s 
circuit, with constant high transmission 
efhciency 

5. Lamp signals demand more prompt 
attention both in original and in super- 
visory answering time, thu 
| 


a better grade ot! service 
6. In the face of the switchboard 
there are two jacks to which an artificial 


network, representing 20 db, is termi 


nated. The operator can connect up any 


line through the cord circuits and cut 
this network in and out while making 
transmission tests to determine whether 


the transmission is up to standard. 


7. Two jacks per position are used 
for the cord tone test circuit The net 
work of this test circuit consists of the 
proper resistance coils, induction coils ar 


tone buzzer in order that a tone can be 


placed through the cord and plug under 


test. In making the test, the operator 

must shake or pull the cord up and dow: 
-cler ¢ ] } } ] 

in order o determine the reat 


cuit interrupt 


STROMBERG-CARLSON DE- 
CLARES EXTRA DIVIDEND 
the St 


Directors of mberg-Carlsor 


Telephone Manufacturing Company of 


York, paid a 


$1.625 on the 


Rochester, New regular 


quarterly dividend of 
ferred stock and the regular of $.25 and 
an extra of 
March 2 

In 1927 and 1928 four regular divi 
dends and one extra were issued During 
1929, four regulars and two extras were 


issued and in 1930 four regulars and 


three extras were paid. 


FOR SALI Latest t pe 


tric magnet telephones, 3 bar 1600 


ohm, desk and wall, @ $ 


ished CORWIN ELECTRIC CO.. 
INDIANAPOLIS, IND 


WANTED Small telephone e 
change, ot over $20,000; preferab! 
in the east Address G. H. S., care oi 
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J. G. WRAY & 


felephone 
Financial Investigations, 


Be G. Wray, Fellow A. 
rus G. Hill 





Engineers 
Specialists in Appraisals, Rate Surveys 


and Operation of Telephone Companies 


Cy 
Rm. 2130 Bankers Bldg., Chicago 


co. 


Organization 
IL. E. E. 















CHAPMAN 


_.. LIGHTNING ARRESTERS 
MADE BY 


MINNESOTA ELECTRIC CQ 
MINNEAPOLIS, MINN, 


We will sell your 


Telephone Directory 


ADVERTISING 


r will publish your directory complete 
DAYTON 


L. M. BERRY & CO. *ouc 











711 Poplar St 


EQUIPMENT 
03-91-O01-8 Peunouw 
per strip @ $2.50. 


No. 264 Four-Party 


ware and Cable terminals. 
phone Booths with folding 





carbon protection, 


cutoff relay) ...... 





Bend for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Uni | Speci 
niversa ~~ Lam 


FOR SALE 


KELLOGG COMMON BATTERY 
‘sAUIOU 


Lamp Jacks, single mounting @ 10c. 

24 or 48 volt Switchboard Lamps @ Ile. 
Ringine Keys @ 
We have some odd lots of pole hard- 


doors. Prices 


and description on request. 


Telephone Repair Shop 
1760 Lunt Ave., Chicago, IIl. 


[oo 


Western Electric Co. 
Protection 


Line-Cutoff Relays 


No. 1168 type heat coil and 
lines per strip (per line) .$.75 
500 lines (per line)... .70 
1000 lines (per line)... .60 
2500 lines (per line)... .50 


A-1 and A-2 line and cut- 
off relays on No. 737-A 


mounting (per line and 


Buckeye 
Telephone & Supply 
Company 
COLUMBUS, OHIO 


adh}, e7eyT] 


“09°28 
Also Tele- 
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CABLE 
KCONOMY.. 






... right 
off the reel! 


° 


A self protected ‘able that you and finally two of jute yarn. The result is a 
super protected cable — one more proof of 


‘an bury directly in the ground ere ipge 
- . Western Electric’s leadership in the manufacture 


Right off the reel there is economy for the of communication equipment. 
user of Western Electric Tape Armored Cable. You'll be interested in learning more about 
This cable saves labor and saves laying costs this Tape-Armored Cable and the conditions 
since it can be laid underground with no other under which it can be used. Write the distribu- 
protection than its waterproof armor. tors, Graybar Electric Company. Branches in 
Seven different layers of material protect 76 principal cities. 


against soil corrosion and 


mechanical damage, and as- f 
sure years of service. VES: 4 IJ Ee IC 
The lead sheath that en- 


closes the wires is wrapped -AD COVERED CABLE AND TELEPHONE APPARATUS 
with asphalt-impregnated a a Fo 
paper, then two coverings of GRAYBAR ELECTRIC CO. 


jute roving, two of steel eit GRAYBAR BUILDING, NEW YORK, N. Y., Offices in 76 Principal Cities 
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FOR ALL CLASSES OF TELEPHONE WORK 


SIERRE EQUIPMENT CORPORATION 
Los Angeles—San Francisco—Seattle—Pacific Coast Distributors 
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